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DEFINITE PROJECT REPORT
ON g -._4“.. . ) oy
SPRINGDAIE (HOLXOKE) couNEchcUT RIVER BASIN MASS,

| PERTILNENT DATA (Elevatlons refer £4. mean sea level datum),

- é,.. Locatlon. - Ia “the southern portion of the City of Helyoke,
. Massachusetts; on the west bank of the Connecti-
.cut River, 85 m1les from its mouth,

.E..‘-Aréa.prékécted‘h
) A"re‘a - "—_ -' --‘ .— ":'-‘:; - -- e e - 128 acres
- Type of land =~ ~ = = = == = & = - - ~ (Industrial
e o : (Residential

(Commereial
{Public park
. Nax:mnm flow of record (March 1936)- - 253,000 c.f.8,
‘a‘;;hodlfled d631gn flood peak - é 218,000 c.fes,

G Earth alke

'1‘Nethod of constructlon - ~:—.;:;%rréﬂﬁdlled fill

Total length - - = = = = = == = ==~ 3,68 £t,
Top Widthe m = = wim = mon 2w 2 e o e 10 £+,
Riverside slope~ = = » = = = =« == = 1 on 2-1/2

Lland31de slope Rt R ‘1" on 2-1/2
De31gn flood elevatlons..; ) -

Upstream end - -‘f.}:—.4 %.ffé?:,f‘7 -7 70,1 £, -
- Downstream end. ~ - —mmi s om mo=w 69,5 £,

Elevation top of dike. .

‘ UpStream end R ;i: ; 4:: ¥:- -,<75-i t,
Downstream end = == = == .nmom= = 745 £,

Concrete flood‘wall _ :j";

é}
'Type of Wall = ='m m & mm'e na e oo Cantilever
Total length = = = = == = = w « =« = « 350 £,
Height of wall = o = m mw o o = 71 o G
Design flood elevation = = + = 'm'w = & 70,1 £t -
Elevation top-of wall = « r = = = «a = 73,2 ft, .
Stage. of maximum flow of record - approximately
(March 1936)= « w « - - o m 72.h £t,

-Be  Berkshirs Strect sewer

' TYPE ™ = e = o = = = w = = = - - »~ = Pressure conduit
Diameter of sewer =« = = & = w2 w = Q! o !



e Pumping station

Dralnage e ;“4”—‘— WA . - - e - 175 acres
. Design. inflow. (including’ seepage)-.A =-. 86 c.fess
- Seepage through' dike” (maxi): "Z e = = = 19 0.f.S4

Proposed pump capecity.

102 <. f.8, 3

Zero staticihead =
el C17 foot head—-énu W e ”;L. “91l e, fos. - : .
... Number of pumps e e e e - e _ =
: ;fﬁype bf puinps an>-'4{5 -,ﬁﬁrféf?.r - nVolute
o, Sizg’ of pumps a’;jﬁ”é*- m~ % e m oo == Z2heinch
' ‘Blevation, top of ‘aike ‘opposite
pumping station w = « « o « = - - L8 Tt,
\d : Maximum design flood sbage ‘sleyation - - 69,8 £t,
' : Operating floor elevation . 58.5 ft.
- Meximum weter surfacs’ (zer '
R elevation)- = & « ~'ak 53.0 ..

“;f;? ‘ Low water elevation in suction chamber 49,0 ft,

- 2.-L SYLLABUS. = &, The proposed projeot consists of reconstructe
| ing appfoxlmately Z, 63E 1iresr feot “of ehrth” dike and the construction
‘of approximately 350 féet of sonerets: floodwall ‘& pumping stetion, and
an outfall conduit, The dlke, whcn complotod w111 protcct an aroe of

commerclal developments and alt 1arge publlc park*i:

SN b. The- progoct Wwas avthorizdd under tho Flood Control Act
approvod 18 August 1941 (Public No, 228, 77th Céngress, lst Session).
The total astimntod cost is §391,000° +o“bHo Unlted States and $18,000
to lodal imtérests. Tt is estimitéd that this project could be com-
pletod within. one. construction senson, Howovcr, for reasons of cconomy,
this projcet will be combined under 6 singlo” contracﬁ with the approved
flood protootion project for the south end of theCity of Holyoke, now
wndéi ddslgn. “The ‘estimited- constructhn i3 v the combined projeet
is'thro¢ yoars, Confifmition of full ooopcratlon'w1ll be required from -
the loecal authorities before constructlon commenecs.

- Ce  Preparation of this Definite Project Report was authorlzod
in"the $cgond 1ndorsemcnt "Subprojaet for Springdale Dike, Holyoke,
Cohnceticut River BaSin, MasSachusctts" from Office, CGhiof of Enginoors,
dated 29 Scptembor 1943, File 800 qau (Conn. River, Holyoko, Mass,) CE
SPEKH, :

3. PR@J“CT AUTHORTZATION. ~'ag Thé prdacct is 1ncluded in tho
Socond Interim Report on the- control of floods in the Connceticut Rivor _
Basin which has boon publlshed a8 Housc DOGumont 72& 76th Congress, 3rd -
Session and was authorizod in tho Flood Control Aet approved 18 August
- 19&1 (Publlc No. 228 77th Congrcss, lst 80551dn) :

be The Spr1ngdale Dike is o local 1ntogra1 protective wnit
and provides for the protection of & low lying .pel mdustrial, rosie
dential and commercial arease Its grados arc, dep % upon flood roduce
tions that would be attained by proposcd upstroam reservoirs included in
. the Conngetiout River Fiood Control Projects’

2 -



Ca The authorization for construotioch of this project is
subject to the provisions that responsiblo local agencics give assur-
ances satisfactory to the Scerctary of Var that they. will provide withw
out cost to the United States all l‘,ﬁndts_1 cascments, and rights-of-way
necessary for the construction of the préjeet, boar the éxpenss of local
dreinege works, hold and save tho Unitod States free from. claims for dama-

ges resulting from the improvemont and miintain and o erate all works after
%omplotlon in accordance with rcguiations proscrlbcd y th@ Sccrctory of
War, i

L. INVESTIGATIONS, ~ Suitablc tdpdgr&pﬁié survcyS”have beon made
including surfacc contours at 2 foot intorvals, and tho locations, olova-
tions and capacitios of cxisting storm’ and sanltary sowors. The proaor
City officials were consulted to obtain all nceecssary portmnont informa-
tion rogarding the existing dike and. numplng station and underground
structurcs, Adequate subsurface 1nv03t1gat10ns consistlng of bore holes,
auger holos and test pits worc made to debermine.tho chardcteristics of
the wmderlying soil in tho oxisting dlkc, “in' the ombankment foundation
and in proposod borrow arcas, U.8.0G.8, and City ABPS WOTo ‘eonsultod for
devcloping drainago arons, 4 nnmbor of atud:rs WerS, Fiade of various
alignmonts, grades, layout of structurcs and structural dotails before
adopting the projcet o 1ndloatod in thls roport. SRR

5«  LOCAL COOPERATICN, - &, . Tho 1tcms of. 100&1 ‘covgeration row
quired arc That rosponsiblc loanl aggnelos (L) provids without cost to
“the Unitod States a1l lands, cascmonts, and. rights~of~-way neccssary for
the construction of the project; (2) boﬁr ‘tho.expense of local drainage
works; (3} hold and save the United Statos froe from damegos duo to tho
construction works; (L) maintein snd operate all-the works:'affor comple-
tion in accord&nco w1th rogulatlﬂns proscribﬂd by tho Sooretary of‘War.

b. The 1ocal authorltiCS havo statsd 1nforma11y that full
coopcratlon will be given in all mattors portulnlng Jo. bho Sprlngdalc _
Projeet such as prov1d1ng rlghts—ofaway, boaring oxponsc of local dralnr:
age works, assuning rosponsibility for domnges, and mointaining oand’ f[f
opcrating the flood proteetive works after completion and accoptando.:'fﬂ
Prior to tho initiation of actual construction of the projcet works, dcfz-
‘nito assurancos will bo obtaincd from the City authoritics that all tho ;
rOQulrcmonts of tho Flood Control Act Wlll bo compllod with, . '

Ce " Past oxporlonco of tho Prdv1doncc District Offloo in doals
ing with the Holyokc authoritics has boen that the City has the finaneial
ability to moct financial obligations, has on previous occasions produccd
ncecsgary agroomonts and assurances, and in practice the City has moine
taincd the eomplcted flood qontrol'works in o satisfactory marmor. Rep-
resontatives of tho District O0fficc have conferred with the City officials
angd haye found that thoir desires and roculrcmsnts arc roasonablo and ‘can.
be met in the d051gns and construction,.

4, The nemes and addrosscs of‘thc'local intcreosts inveolved in

the fulfillment of the conditions of local cooperation and thoir princie
pel officers and reprcscututives arc as followss : ‘

..'5.,.'



gnd mlseollanoo §8

- MelyF: .
'“‘_Mr. Hanny Jf

Caby  HEILC
Holyokic, Massachusstts

-Toepfort

1 Ch&lrman, Board of’ Aqséssors
- -Mry Honry M. IﬁFontalne
Oty B

A351stant Nanager Hexyoke Gog s and Eléctnic'bdpartnmnt BT

lir, Frank J ﬁlrkpatrlck

“-Hblyoko, Massachusetts, “in Hampdon Counﬁy, ‘on tho west bank of tho Goqn
noeticut Rivor, 85 miles Prom dts mouthias ishown ‘on Platos Nos, B and:

9. An acrial photograph of the site appoors as Plate No, 3. The princi-~
7pa1 busmness act1v1€103 wmﬁhin thc arca protocted by ﬁho c@mblﬁod Sprlng-

Ll 'acwmmtscmmﬂy
of 1ndustr1a1, rogidentisl: and cammcrolalﬁﬁevn opmontSmand alarge publlo
~ park, Sifito tho construdtiofi- dces mét Pall within tho' limits of afy
‘Tfpubllc roads, thcro W1L1 bo no ﬁrafflc prbblems at this 51td. 'ﬁ'F-w;*

b. Ex1st1ng dlko protoctlon. - After thp 1927 flood “Bhb -

: ;Lclty_of_Holyoko constructod tho Sprlngdmlo Dike which wos ralscd aftor

BchaV1or durlng “tho 1938 flood in
¥ ' thﬂ“'E'fcct in dopth
n thet oxtonsivo_

] 6 flood

'imprOVOmonts &nd: o4 SN
- floods of tho magnlﬁudo of tho doslgn flood 1ndlcatod.1n sﬁbp EPE
Lk b«low. Lol . O

!

Ge Proposcd dgiko protoctlon.‘~ (l) Tho llmlts of thé arod
~ subjceted Fo 1nundatlon by tho 1936 flood; the maximum of rccord at this
 location, andéthe’ proposed-plen of prdtoo tion arcindicoted on Platc No,
8¢ Tho plon-of improvement invélvos tho ‘onlsrgement andarecenstruction
of approximatoly 3,68l :lincar foot of carth dike; wAd the sonstruction

-

Sl

—~
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of approximately. 350 feot of concrote wall and of & systom of collcotor
drains, ond o now pumping’ stetion ncar, the ox1st1ng station, The exist=
1ng pumplng statlon w111 bc romovod ’ '

(2) Tho d031gn or prOJcot flood as 1ncludod i tho T
Authorlzod Comprohon51vo Plan systom of rescerveirs for .tho Comnceticoub
River is 218,000 cef.s.. Tho maximum, flcw of rocord 257,000 0.T48,,
'occurra&1n March 1936 ‘The approx1mato stigos of theso flows at tho
dikc sito and tho proposed top of " dika elcvatlons are as follows. Gr&dos
arc straight lincs between clevations shown.“

L Elov&hlon ﬂﬁ o _Eldvation ot
' Upstroam End . Dcwnstroum End
W, 8. L _ J_”;'“’ .S, L o
Stage of d051gn flood ;u" o ”}f::"70&l A 69-5
Stoge of maximim flow of rocord R g._;;. T
(Marok 19%6) ; . 724l approximately
_Stage of flood -of September 1938 .69.6 approx1mntcky

_:Top of proposed dlko oL .‘.75. S . o The5
- " Th6 ‘olovations given for top of dike arc for corth dlkc. Tho
projeot bop of dike grade is designed, with tho aid of tho preposod sys—
Yom of rescryoirs, to protect against a, moximum predicted, or “60315n
Tlood, with s froeboard of five feet, Whoro conercte walls ero .usocd,.
%op of wall clevations will be 2 feet ‘Tower fhan elevations indicatod
above, However, the concrote walls will.be d031gned to withstand o flood
grode 2. foet-hlgher then the top of g ddy. 4n-aceordance - w1th 1nsbructlons
from the Offiec, of the Chief of Eng;poqrs 1ssucd subsoqunnt to, tbo 1938
flood. :_”‘]_n, Cre s e e R
'a”f T Pumplng fa0111t1“‘.'» As 1ndlcmted on Plate No. 19, tho
.'proposod pumplng stetion will rcpl&cc thc cxlstlng pumping sthtaon 1n
" ‘discharging ‘the offluont from.an arés of. 175 neres and will 1nclude storm
runof{, sanitary sewage and seepage. through end undor the dike. The- pro—
posed pumping station will have o capacity of 102 c¢.f.s., zoro stotic
head, The capacitics of the pumps were doterminced os explained in Pera-
graph 7 ¢ (L), page 9,

. e Berkshire Street sower, - (1) This sower wos originally
& 10=-foot diamcter brick comduit, 1in 1937 the .City of Holyoke constructod
8 3-inch.reinforced gunito lihing to pormit the sewer to function as a
prossurc conduit commeneoing at o-manholc approximetely 1700 feot from
the river where the ground is et Elev, 70.2. At this manhole, inlets
from several drop inlets onter the sewer, The rim of the lowest of
thesc is at Elev, 70.5 or 0.l feet above the stage of the design flood.
The City will be réquired to m&:ntamn, rcconstruct, improve and modlﬁy

. the conduit where necessary.

(2) The safety of the Springdale aren is partislly de-
pendent on the integrity of the Berkshirc Street sewer as a pressure

"S5~



 ccnduIt. Examifﬂt'on* fﬁthe City's.plans. for “then sewcr Iining, -indicates
--thet tho work dppeansi torbe. well- d031gned dnd wills robably funetion ade-
quutoly in w1thstand1ng the pressurés to which. w111 e ‘subjostods

. {3) The structura whish combines” the’ £lood wall and
sewor ok, th01r 1ntorsocﬁlon, os shown: on:Plate No,: 23, contains o stop—
log.groove which.will provide a.measure .of protectlon a¢a1nst floodlng
in tho ovont of fallure of tho pressuro conauit.,?ﬁ- o S

f. Alternate schemos., e The following alterna’clve features
of constructlon‘were considercd and discarded. for the reasons stated,
Rofcronoo 1s mado to Plate No.iB.G?i

. (1) I pumplng statzon to pump the combined storm ond
sanltany offluent from the 9- 1/? foot dicmoter Berkshire atre t scwer
into the river during f{loods. was found %o be un@conomlcul. :

%(2) Biversion.of seWago - from.the Berkshlre Strent sewer
into thoe Secondﬁlﬁvelbﬂanal during -highigiver: shages 'was found to be "L
feasible for reasons of sanitation: end dangor of overfIGW1ng the boniks:
of thc Conuls. .

N (5) Utlllzatlon of thc ox1stﬂng pumplng c“t:a'i;:»,on ‘is irme
practlcal bocauso the equ1pment is 1nadoquate to meet the fooulromorts.

w.thQ:J ‘RUCTURES AND IMPROVEMLYTS - a4 rth dlko scctlon. - (1)
The carth dil: constructlon;oc dng ! botwoen approximately Statiens:
8483 47 and L5468, as ahown__ lates Hos, |1 inelusive, will- con-
gist of improvements:end rals1ng of an cxistil ke ‘s indicated:in tho
sections on Plates Nos, 17 and 18, Botween Stations B+83,7 and 27+00,"

* theo plan proposed consists of the removal of a portion of the riverside
slopc.of tho oxisting dike and replacing with 'en impervious-blanket laid
on & slopo of 1 wvertiocalits 2—1/2 horizontals i nstalllng a steol gheet .

o op¥le ouvboff; raising the orést te the. desigm grade, ‘WUsing & 10-foot top
- width; placing edditionnl:random and pervicus material te FL11 out the -
lardside fago Lo o slopeof reioalsto 2=l/e Torizontaly and tho- oone-

sstruction of ‘o gravels too dradn ands Sowor” o™ olloct and:ﬁlspose oﬂ

seepage and ground water, L e ST Tt i

: SRR - (2) Betwpcn Statlons 27+00 and .- h5+68 the oxisting dike
wall bo Dartlally removed and o new dike constructed an averagd distanece

of 7% feot landward from:the presont posmulon. The reagons for construste

UL SR I
e ;

“ing-a- now-dlke wrthln this range arss

{ons within this reach™
wnfaverable and bre
}durlng the: 1938 PISGd

e (a) The ﬂoundatlon cond'
qccurrlng undor the exlstlng dike are partioud
believed to be the chief::eausc of tho noar: fadilun

when sovere sloughing and cracking of tho dike ocourreds: This nedr fafle

ure is dlscussed in Aopcndlx Igi, Pﬁregrqnh Bh, page IIl-?.

B
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R e b)) Soundings in the rivor, obsdrvations of the
surfaee condrtlon of the foreshoreA and Hho alignmoent of the Conncoticut

i _Rivor Jndicnte that active erosion of the river bed and bonk are probably
‘ocourrimg  in this . viecinity.. In -ordor to farestall the foilurc of .tho dike
,owing to-bank erosion, it is bellovod advisablo to roconstruct tho dlkc
e, roasonablo distance landwards: ..:° i ol o oo

{c) ‘The nﬂturo and valuc of tho 1and 1nvolvod in
. the roqulred rlght-of—wry for the new dike slignment aro suoh thit ne
costs to the local inberests are dnvolwvedy. less iof a-portion of the -
pertially doveloped reoreatvional area aro- boliavod to he more thaa-corme
pensatcd for by the more adequate protoction and lower myinbtenonce costs
that wil 1 be prov1dod by the new dike,.

: (3) Thc slopos of tho diko W111 be top301lod and sooded,
the crovm will bo prov1dod-w1th ogravel access-road throughout ,its 1ongth
_for maintonanso and, emergoncy. purpesess: Romps-will-be provided noar both

ends of tho dike g prov1do a0098§ frem.thorlanﬁ51dc of thio d:ko Go: tno
top of' tho dlko.,;; s ST T Lo il ekl L e 0 s

(h) Iﬂrgo trcés exist in thc forcshore adj&oont-to the
dikc, Thoesc trees orce considored boncfieial in Supporting the scil and
- roducing woter velogities adjapent: o the dike, ' It.ds proposed to supplo~
ment tho sxisting trocs WitH Aow $¥Co8 Whore nocessary and to roqulrc tho
1oca1 1ntcrast +o malntuln the: growth S . :

' L b Concrotc wall sectlon.-~ (l) As shown -oh Plato Neoa 13,
'l:he soctlon oi’ Springdelc. dike botween.approximbtoly. Stotions 3+3%2 and
6482,8 will conslst of removing the- top portion -of the cxisting dike and
constructing o new reinforeced concrete wall of tho cantilever type., The
reasons for constructlng a, ooncrotc wnll w1th1n <this reoch ares

' - (a) The ﬂvallablo space between the wnter*s cdge
and an exastlng railroad spur is imsufficiont for the construction of'a
dske hlVIHg o greater h01ght and flqttcr slopes than thc exlst;ng embinice
ment, ) :

g n . ) 1
RVE o

' : (b) It is. planned to construot tho -concrote. uall in
crder to avoid involvements with the railroad snd lateral flood control

- structurcs,and to aveid unmnecessary everlaps betwoen oarth and concrete
structures, .and to-be consistent with tho type of flood control structurc
to be. constructed immedintely upstream of Station 3432, as part of the
Holyoke flood protection, A typicel conoretc scotion is shown on. Plate
No., 17. :

(2) Tho oxlstlng concroto W&ll between Stat;ons approxis

_ matoly 6+82,8 and 8+83 7 will bo cafpod about. 1/? foot to brlng it up to

design grode. - . : o



M.S.L. The dmscharge condult will have a gate structure near thc rlver—
8ide. too: of -the dike with a menuslly operated. gate to prevent cdemage by .
backfLlow -in:the.ovent: of strugtural failure of the-discharge conduit or
mechenicad: fallure of thﬂ slulce gate at the upstream end of the d:s-

d. Sewer: connectlons. - As shown on Plates Nos. 8 and 19, tho

existlng pumplng Station. and s ppurtensnt ‘sewer. connect1ons will bo-abane’
-donad, ‘A junction. ohnmber will be. constructed:in the: ‘exigting” he-xnch

+ diamober Front Stréet-outfall sewer to provide.a connection. for the inw

. take conduififor thé:proposed pumping statioen, - Dowfistréam from the junce
tion chamber, a new L2-inch diameter outfall sewsr will ektend to the
river, The dlsoharge condult will carry. both gravity flow and pump dis=
chargc. AR i . .

the d031gn of: th@ equmpment for the Sprzngdale Pumpzng;St
considoration will be given to simplicity. eond safety of operation and casc
of mpintonance, Provisions will be 1ncorporateu in the design to protoet
At from thé deletorieus:-effects- of,cond@nsa+’ ‘modsture on equipmont,
Non~eorrod1bl mebérials. w111 be used insofarias possible, - The equlpmcnt
w1ll borman 1 on ; chout. 21k ¢ ts=functionsy.‘- e

Pump:drive. i dffour pumplng

2} e s
statlons whlch form Prt of the upper flood protectlon works at’ Hblyoko,rg'

- Massochusotts, s They-were: -completed approﬂumately four years ogo and.
~turned over-to local authorities:foer operatlon and merintténanssy . Priop
-to the dosign of thesé stations an: investigation was made  of "thé aveail-

. ablc clectric power facilities with the object of employing eleck¥ic.:

" motors as prime movers, The 1nvest1ga"1on dlsclosed that thcre are two
1ndepsn&ent -and dependable sourt
Lpower- systémsare. ifiter~connectad: e
thxrd systom in-time-of stredsi iIn:
'powar -supply it i€ proposad:to: emplqy gloetric motor
&% the Springdale: Pumping Statlon.n Thzs proposal 1s co

logal authorltles. LE S R

Powor will be delivered to the pumping station substatlon at
héOO volhs, fHrgesspha; hree wire; 60 oyele; “from the Holyoke Gas and
;s ‘Blootrio: Dapartment:an. 135800 ‘Foltsy throo phise, three wire, 60 eyslo,
from the Holyoke Weter Power Company. Both thess: ‘systemsainitarn. ean- be
connccted to the 11nes of the Mestern M&ssachusetts Gompanles. e i

‘The pump motors will be solld—shaft, squlrrel cage motors of



.the lowmstarting ourrent, normel starting-torque tyve, designed for
across=the-line: sbtarting, and operated on 2300 volts. The. mobor insu-
lation will be Class "A" construction and will:-be given special treabe-
ment to resist tho absorprtion of moisture, The motors will be provided
with drip covers and lifting lugs and Wlll havo: all metal surfaces: proper-
Jy treated to prevent corrosion.- ‘

(3) Mobtor control, = Motaleclad switchgear with élcetriem
©cally oporatcd drop—out typo 0il cireuilt breakers will provide motor cone
_ trol and protectiém,  -0il cirouit. briobkers were selcocted becausc of their
superior ability to withstind moisturie conditions provaleht in the sta-
tions, + Sbrip hoateors-will be installed in each switchgear cubicle, . Tost
blocks will be prov1dod on tho circuit broaker relays and.directly in tho
currént trons formor socondariss to poriit periodic inspecbions. and tests
on the relays and contirol system, - A test rack will be provided in tho
statlon to, pormit comploto 1nspect10n and testlng of elroult breakors.

Foet (h) Pumps and plplng. - Tho pumps will ba' 0P, £ho Folubo
type sultabln for pumping sewage and storm water., Thoy will beo mounted
‘on cast iron basc elbows, * The cdsings will be construeted without staw

- tionary guide or d1ffus1on VBNes, Tho ‘pasivgs. and impellers will be:

eqnipped with bronze wedring, rlngs. Thrust . bearlngs will be incorporated
in the pumpse ‘Large qu1ek-open1ng hand holos:will be provided in both

;- the intake-olbow and volute: casing, * A Swing' ‘6hock’ vollve will be ine

~ §talled in enoh pump discharge line to provent: backflow and to facilie
“tage starting, Hend operated solid wedge - -gate valves will be 1nsta11ed
“'in the pump suotion and’ disoharge llnes. - X

R No provisions were made in tho rcqulrod capaclty dOtOrﬂinOd in

_ Appendlx ‘A for possible mechanical failure of equipment. To provido for

© "thig contingoney it was considered necessarythdt in the ovent one pump
" should foil,the romeining pump should bo oﬂpablo of dcllvorlng about 90
_,perco&t of thc requlrod station oapaelty. L

Tho requlred caphclty of tho pumplng statlon at zero damago

clevatlon 53.8, as dotermined in Appendix.I and indicdtod on Plote No.

. Ts is p7 cifese  Assuming that two pumps. will be installed and applye
ing the above meghanienl foetor the capaeity of each pump is 51 cefsss

Plate No. 22 shcws thc maxlmum stdtlon capaclty at qny ‘head candltlon.

.- (5) Subqstatlon. - A sub-statlon convertlng olthor

gsourco of pcwor to 2300 volts: for pump operation will be located adjoe
cent to tho pumping station. The siruchburo of the sub-stotion will be
of golvenized steel and will provide for switching, fuscs, lightning
arrestors, and busses, Three transformers will @ be provided having
double-winding primerics - 13,800 volts and L4600 volts - and 2300 volt
secondarics, Air switches will -be provided on the incoming linos at’
- the sub~station s¢ thot either:source may be .utilized.and will be . intor-
locked so that not moro than e SWlﬁch can be in the closod positlon
et e bime, : .. co : .



; ”—and connected

U ikhe advantagd

l’fllrbe‘prov1ded 1n_each 1nGQm1ng phaso Wlth an 1ntor-
,,1ty_s fioient to'd - ;
's system at that polnt-><

iruptlng oap
zfthe utlll

tive dovices of tho utlllty systems so tho f ,w111 oporate orly on
a fault botween the fuses and tho maih cirouit brcaker in the pumping
stmtlon.. e aten ;ij\;“ . _f_ | -

nght ing arrestors w111 be provlded*on each 1ncom1ng phase
tanee‘grounalag ystem at the sub-station,

*

' . The 2500 volt‘socondaries w111 nrov1de for operatlon ‘of. tho_
.pump motors. oniy.‘ &-single-phase bBOO/@hD-leﬁ volt transformer will be
= prOV1ded ‘at ths sub-statlon ‘to’ furnish: llghtlng and any necessary small
power for the pump1ng statlon. “This- transformsr w111 beso connected

' that normally it will be energized by the LH00 volt Scurse, but in the
.. event that a failure of this S0UYcg 0oOUrs, the transformer may be
ioomectod: to th’“h' 0 i ' e prlmary power trang-
©ofermer: end Jongi

 %imes for- 11ght1ng, - andvmlscel,an"
. e bransformer e larger than nécessrry ;" Thi
'Tformers to b6 de—onerglzod except durlng tho p
are to bo oporated
;5lossos in tho ma

be orOV1dod in tho motor room.'fThc cranc'W1ll be of standard doszgn
and hand oporated throughout all 1ts funotlons.

(7)

VIEnstailddiin #hs.pgmb;gqqm to ?&k?;cﬁ?G“P

L Sump. pump.:u ﬁ motor operated sump pump wmll be
f'statlon leakage.

8. FOUNDATIONS, - The- ground upon‘whlch the exlstlng Sprlngdale
Dike is locatbed “as~used for many years,as o dump;ng ground for miscelw
laneous: debris - =
 borings have. -bedn’ iad 3 : \
Sheracteristias of ith _underlying soll, iy . S ?%hat prac%l-
‘eélly the:entire dike is. underluin: by FL11 eonslstlng prznslpally of
;clnderu, ‘but containing’also hard cocal ashes,’ ‘bricks, tin oahs, wood,
coal and other rubbish, Play and record of subsurface explerations
are shown on.. Plate Koy~ 2&. See Apnendlx I, for-'a discussion of tho
“geology of tho 31te ahd’ Appendlx IIT for a’ dlscu881on of the nature of
the’ foundatio ~and proposod treatment. o . : R

. 9, AVAILABIL&T sC@NSTRUCTION MATERIAIS.
“for the earth-diks aré: &V&ll&blo withinle reasonab 3 e
' s1te.‘ ImperV1ous mitérialcan be obtalncd from the Rlveréalﬁleke

"¢ borrow area in West: Sprlngfleld approxlmatoly 3« /L,mllcs;from the
projocty Pertious materinls, coarse gravel and riprap is obtblnable
in Holycke or other nearby commercial sources., It is anticipated that

”gfu¢tgb1e materlals

-0 <




o 2
L . _ _ _ , L
: readynmlned conoreterobtalned fron 10051 ccncerns w1ll be usod Lor tho

conercte structures, ' Locatlons of borrow areas are shown on Plates Hos,

25 and 26,

- 10, COWSTRUCTICN TIME REQUIRED AND SCHEDULE OF OPERATIONS. - Do
It is cstimated that three years will be required for completing the
construstion of this project,  The 1cngth of bime estlmatad is lengor
than. that actually required for s.project of ‘this magnltudc but the
construction peried will be determined by the time roqulrcd to complote
the remoinder of the Holyoke flood protcetion undor € contract which,
for reasons of cconomy; will imclude the- Sprlngdalo:leo projoot, The
schedule of oporaticns on page 12 shows the estimated time. required for
completing the principal cloments of the project and also shows the
scquencic of construction oporatlons proposed and the funds required by
fiscal yoars, For simpllclty, this schedule covirs the, constructlon of
the Springdele Dike es a goparato projoct wnrelated to tho QOlyoko Dike
prOJoct.

, . D It is ostimnted thot 4#1/? months. w111 bu roou;rod for
proparaclon of tho plans end specifications for this prqgeot Tho ecsti-
msted ocost of prepatring the plans and SpGGlflG&tlonS is wlh,OOO

Ceo It is estlmatod that h50 OOO man-hours of emplbymont w1ll
be provldcd by construction’ of “this projoct,  This roprosents 197,000
man-hours of dlrcct employment.at! the. construction site and 253,000 mane
heurs of- indirect employment,  The followzng tabulatlon :shows tho broak=
down' ¢f mon- hours_and.manwmoﬁkhs of emnluymont ;nto rrcncml cla581¢109-
tions. of labor,. ¢ T

CESTIMATE OF EM'PLOYE.-LENT

(166 mon-hours = 1 yonemonth)

CLLSSIFICATION  t DIRECT RMPLOYNENT & INDIR CT B 10TV ENT

oF T (en-site labor) E“"‘(Cff-31tc_1ubor)

IABOR _ : man—Hours:Man—Honths‘: Man~Hours : Man-lkionths
Supcrvisorfr : 1%,800 8l 2.5,'3‘100. ' 153
'Admlnlstrwtlvo :; Ly, 500 ;?' 27 : 1g,fooﬁf§ 76
Sklllod labor 50, 500 305 613,‘2500"‘: 381
Soml-s?]f:lll?d léxbor_:,; -lgé,éjc’)o S 220 6.3,2500._ 381
ﬁnékiilgh iabo# i; ‘91,6b0 :? }‘SEé‘ ;» 85,600 ; 534
| | TOTAI,S i 197,000 1,118 : '253,'0.00"5 1,525

_ . I . ¥ S - .




- ZI;"_WQ

] S SGHEDULErOF'OPERAIIQNS
P . SRR ' RN

L S S é-{‘Sm&UEKCm oF CONSTRULTIGN OPFRATION N PAYMENTS TO CONTRLuTOR
ITEM.OF CONSTRUCTICN , @ 1 1gt 2 Wlscal Year :2nd Fiscal Year .. Ist . = - 2nd )
’- I s R Y e A. P M 'J J}jk*=S' 0N ;D}-Fiscal Yeer Flscal Year? A Tbﬁal

T e 7T

Preparatlon of site
;

C%re o@ water 5, OOO”J-” : ‘§§QOO

S?ripp%ng N ?;f 5,OOQVF 1 5;000

C%mﬁﬁnyexbavétion Ff; i @:; IR 1;; ‘ﬁ,OOO;ﬂ'T": _IQ,COO

l

Earth excaxﬁtlon, borrow: ! LR NN COIRS i S M O 2o 122,000 i 31,000

Embankment rolled o skl b ) 125000 ; 40,000

Steel sheet plllng

107,000 "} 107,600

26,000 7. .0 26,000

Concrete structures ' v i I e e R

Tbe-draihage" . G eted = kbl 1s000 0 ) 9000 o 23,000

Pumplng statlon superstrnc—gptfgﬂg ‘g  + ; :f Lo SRR B e G
P 2 I e EEE A N £ e © 8,000 CF L 8,000
nechanlcal ecu1pment o 1 o T o i - 8,000 -} 2 OOO L1£9L999

?_EOTALS

AR Vol 21855000 0| g11a, 000 ifi 8309, 000
=y | ,000 7+ | . §114, 001 9,

SRV ST 1Y SRR S SV S ; - [




1L, OPERATION AND MAINTENANCE. - B General, - The mechanical and
clectricol cquipment for the Sprlngdale Projeet will consist essentially
of the pumping equipment in the’ ‘Springdele Pumping Station and a number
of sluice gobos BHE FWlves “ised to control storm and sanitary sowers.
Tho City of Holyoke will- beiresponsible for tHodir operation and meintens
anco subject to tho regulutmons prcsorlbod by tho Socrot vy of Viar,

b. nfrangonvnt of caulpmont. - All punping cquipment will

be so located that: &G wi Ll Do B006ssiblc Tor maihtcnance and repair with
sultable provisions made for its romoval in the event thet major repairs
are roquiréd, The oqulpnent in the pump, room will be so arrengoed thot
any item of oqulpmont requiring romovdl may be: rolled on skids from ibs
perrmonent location to o location boneath tho ageess hatoh in the operat-
ing room flcor without the necessity of jacKing-it over cther itoms of
oquipment to effect its. romoval,

L

‘ 'd. Proteetion from moisture, = To facilitote mointenance and
to combat The deteoriorating eifects of the moisture conditions a werm—air
01l heating system will be provided to heat the operating room, and eloc-

. bric strip-heaters will b¥ 1nstall;,‘behnath the pump” motors and in cach
switohgoar cubicle, Itcms whlch would be difficult to replace and are
subjeot to corrosion, such:as anchor. halts. for. s liiec: gates will be of
corrosion resistont W’tﬁrl&l : :

o

. 4. Gauges. - A flo“t gouge, which will indicate tho clovation
of whtor in the. pump suction chamber will b ‘provided to guide the opornt-
or in starting and stopping the pumps. 4 sccond geuga,- indicating tho
rivor stage, will be.provided to cnable the oper rator to know the clova~
tion of the flood waters at all tlmes. TS

: ' e. Trash racks. - Tr&sb rocks will be previded in the intake
structure To. retain pny dgbris thet: riight blog or damnge tho pumpse
Neecssary sccess will be provided to pormit cleaning of them by moans
of o roke from the platform,above, A drdin pipe will be connected from
the pump inmbake chamber to the sump of tho sump punp to pernmit dewater-
1ng of thu intake, chamber:for maintonanco purposcs.

: Lo Dike,. = THé Ldenl authoritios will ee’ responsible for
necessary maintenonce such as care of grass on the carth slopes and
malntalnlng the roads on thp, rampsand top of diké in operating condi-
+tion,

=12,  COST ESTIMATES, - a. The various cloments comprising the
progeot and the estimeted oost of oonstructlon of ‘ench elemont follows:

RS



(1) ESTIMATED GOST T0 THE UNITED STATES

’

fusprlngdale lee—&nd Pumpzng Eﬁatlon

_5‘(25"ESTIMPTED GGST 70 LOCAL INTERESTS

Co Eéfth éxcévatf6n,de#rowfﬁBG;Sdﬁiég.ﬁds;‘;;6}55';J

' Meohdniend equipmont o 0 Y T CLump Sum

. “‘f?(é}'ﬁiéﬁfségftﬁﬁy@3;>*-=---;-~l

M(3) GRAND 70TAL BSTIMATED cosw_.g..-

i;'(a) Pav1ng ramps and constructlng

' access roads _ 82,000

' f(2) ?roY1dmng~berf@W:ﬁ?éﬁéf?“* 9*7: 5,000

r

.

rﬁ'%DETAILED coST oF CONSTRUGTION

“Embankment, rolled " 100,00

"“ﬂ'Prepgrat;ﬂniof‘s;tet~"iffj' ;jAf;“ " Lunp Sum
Cere ofiwater T PO o Sum
Stripping .. . 12,500 cuayds.  0.40

“Barth sxcovation, Commor 48,000 ou.yds,

N

| Boo arddnggor | T hoo Tin. g, 5.25
Rﬂlnforoed concrcto o :"tl;%Qbréﬁ;yﬂél L2§§Obf;f
..Stecl sheet plllng 'i""86ﬂ060“§§:ft.1'1.1.25?

*.3Puﬁp1ng St&tlon superstructure 7," ;f;JLumpﬁéuml”;

' ICGﬁﬁiﬁgonciéé..iQ% S

Pngincering and Ovcrhead. l5%

ESTIMATED COST TO THE UNITED STATES

Total ?:'f;i:f:Eff”

0o

$391,000

(o) Power 1ino rolosation ™ ' . 2,000 .

e 9s000
§18,000%

$L109, 000

$. 2,000

"js;oco

5,000
19,000
31,000
140,000
85,000
,26;000
107,000

8,000

110,000

$309,000

31,000

$310,000

51,000

391,000

* Includes 20% for legal, overhoad and general oXponses.
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13,  RECOMMENDATIONS, - The District Engineer recommends that the
projeet as outlined in this report be constructed.

1, BASIS OF DESIGM, -~ The appendicos inclescd herein give dew-
tailed accounts and descriptions of the various studies mode for the
preparation of this report. I

W, J. TRUSS
Coloncl, Corps of Engincers
District Zngincer

Inclosurcs:s
hAppondix I, Hydrology
Lppondix II, Geology
Appendix III, Scil Data and iAnalysis
Appendix IV, Hydraulic Design
L1 Plates
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I. INTRODUCTION
1¢ Authority, = This report is submitted pursuvent to a directive
in 10th indorsement of the Office of the Chief of Engineers, file 7L02
(Conn, Re=7Test Springfield)=25, dated 22 January 19&1; subject: Sube
project for construetion of floed control works et West Springfield,
Massachusetts = Comnecticut River Basin, which reads as follows:
"Hydrology Renorts on drainage capacifies for the design of
pumping stetions or other structures connected with interior
drainage of levee projects will be prepared and submitted to
this office for snproval as the flrst step in the final design
of drainage structures"
2e¢ Project. = The local protection works for Springdale in the
City of Holyoks, Massachusetts are inecluded in the project for flood
protection oﬁ the Connecticut River as a part of the comprehensive
system for flood control as recommended by the Board of-Engineers for
Rivers and Harbors in & second interim report published in House Decument
Nos 72l, Tbth Congress, 3d session, dated 7 May 190, The project is
authorized under the Flood Control Act approved 18 August 1941 which
ineludes both a system of reservoirs in the headwater tfibutaries of the
Connecticu% Rlver and a system of local protection wqus in the lower
valley.

3s Status of project, = At S rlngdale 1t is proposed to construet

a dike and appurbernant worls to protect the area which adjoins Holyoke
on the south., The pumping station reported upon herein is necessary for

interior drainsge.



II. HYDROLOGY

A. DRAINAGE AREA,

.l. 'Present development. - At the present time the dralnage

area, as shown of Plates 1, 2 and 3, consists of 175 aores sub-divided

~ag Tollows:

a. = 5% acres - Fully developéd residential

Park ares

‘b, -'32“aores

Go = 1O geres

'ﬁndéveléped residéntial

de -”1_5 acres Ifridevej.é;p'é:d' rles'ider.l‘{:-ia.i

9. = 11 acres Paf%{dliy'devéloped industrial
£, =26 acres - Partiﬁlly dé%éloﬁéd industrial

2. "ruturﬁ dcvolopment. - It is con31dered that protectlon |

from floods prov1dod bV the dilke and Lhe expected post-war oxpan31cn of
Holyoke will result in acce‘era+ed devclopmont of the drqlnage arca as

fol}ows:

™
[ ]

1
“J1
AN

acres = Fully developed residential
be = 32 ncres « Park area
=~ 22 aecres = Partially developed residential

Coe « 18 acres = Undeveloped residential

de = 1% meres = Fully developed residentiel

©s =~ 11 acres « Parbtially developed industrial

fo ~ 26 acres = Fully developed industrial

3+ Topography. = The drainoge aren includes e flet arca on

the present flood plain of the river and a moderately gteep arce which
slopes from the railroad toward the present flood plain as shown on

Plate 24 The effect of slope on the determination of the subdivisions

' D

of the drainage area is shown in the tabulation below,

S



Sub-Area No. _ ' Afeé-Acres o  '2.' :.f : Slopés'

a ‘ B e 5% - Moderately steep
a 1% Moderately steep
o o : . 11' . ) -, : S n

£ 26 ST e Flat

L. Sewer facilities. = As determiried frém the sewer maps of

the City of Holy&kéf&ﬁdFéﬁown bﬁ'PlatefE;?a cémbined Sysfem serves"thgi
entire draiﬂagé'arééfin its praesent state of'development. The combined
interceptor called the Front Street sewer and ‘its branch sewers running
east and west on Maln Street uerve oVer 80 percent of the drainsge area
or anproxlna+ely 1hP sores, The remalnzng'area, 31vers1de;Park; 1§;sgrved
by & 12" vitrified olay storm drain which discherges into the Comnéctiout
River through the dike. FPFuture extensions of the sewer system sre probable,
The capaclty of the sewer system was compited for various river
sﬁages as shown on Plate Ta In compatlng the” oapacl+y of the ex1st1ﬂg \
system consideratlon wels ‘given to permlsSLble surcharge, capacities of
mains end laterals and limiting heights of gradient due to controlling
basement clevations. Tt is considered that necessary assumptions were
made on s, Iibefai besis so that the campirbed éanacities are high rather
than low, Tt was determined that manhold "P-°" (seé Piate_?) and the L2"
diameter Front S%rget sewer were the controlling elements in the deter~ =
mination of capacity. A maximum surcharge of 3 feet at manhole "Fs2" -
was pefmitte& while gfbundwater levels were assumed equal to Conn. River
stgée. The meximm water sﬁ}faée at’Nénhole'ﬁFQQUTWESfﬁeférmiﬁed to be

Bl. 55, since exeessive damege would be caused at higher elevations.

~ 5 -



B, SEEPAGE.

The quantity of seepage through the dike, with the Comeoticut
River at elevation 73, has been estimated at 18 c;f;;. ‘(See paragraph D-ig.)
C. STORAGE, |
Ifihés been determined that a storagé pond is not fersible at
this location. o

D.An'DETERﬁINATION OF DISCHARGE CAPACITY.

1.  Definitions, - &, Design storm. = Storm of l0-year frequency

and required duration used to compute runoff from & given drainage aren.

b, Runoff cosfficient, C. = The peak rate of runoff due

to a 'storm of givén duretion (the durstion is approximately equal to the
time of concentration), having & wniform rate of ?recibitation of 1"/hr,
on & drainage area of 1 acre.

2, Design requirements. = The punping station shall have suffi=~

éien% ﬁap&bity td‘meet the'foiiowihérréquireménfé.
. - ‘E! k ﬁiséharge the ﬁeak runoff from the dosign storm for =
givén month ﬁﬁén pﬁmpihg'dgainSf a rivéf stage haéing a'cdmputéd frédﬁéncy
of ‘once in 10 years for that momth, |

E, Discherge the peak runoff from a storm éqﬁa1.£6 hd%:
 of the dééigﬁﬁéfofm:fbfth-ﬁbérIfiﬁe} Efééé'fo}”%;éigéﬁ5hoht3 when pumping
against a river stage having a computed frequency of once in 1000 years for
that month,

- ¢+ Discharge the seepage which flows to the pumping

station through the dike and foundation,

d., Discharge the sanitary sewage and infiltration of

-

ground water,



';;3;55‘REinfall,~-‘Rain£all records for -a.LO~year period at
"Prbv;dencé5 R,”I.1wére uSed’tO'determinérrainfgll,intensityeﬁgequenoy.
curves for every montﬁ in the year for BO-miﬁute, l-hour.and Enhéﬁr
étorms. Tt is considered thet the Providence rainfall data provide
a good basis for design, inssmuch as the Yarnsil rainfall gurves give
u“approximately.equalramoﬁnt$€9£;#§;n$all for Holyoke and Providence Por
various durétions,and~?fe§ﬁ§gcié§,(ref6r tb.Mgsc;-Pﬁb;«}QQh/Dépt. of
Agriculture; "Rainfall Intensity~Frequency Deta" by D. L. Yarnell),
Plate L shows.intenéity-freqﬁency 9urves-for.304minute storms for every
‘month in;thé;yeaf.}v' |
'h&f.-River-sfage. --Monthly Coﬁﬁeééi#utiRiver Stage-Erequengy
curves shown on Plate 5 were determined by relating stages fram similar
curves developed for the gage at MemorigllBridge,-Sgringfield, Mass. from
récords’oﬁ daily_stag@sugqvening the period from 1872 to_i939._ Plate &
.éhéws-the stage-duration cu#ve'fcr'the.ConnécticutVRiveﬁ‘at Springdale

'-Pumping-station.

e Discharge analysis, = The peak rates of runoff were computed




by use of the rational formula 2 = Cli, since there was insufficient
basic;data_availgﬁla_to.permit‘the use of more accurate methods.

" Runoff coefficient, - Welghted values of C were com=

puted for the months May-October and Nbvemberquril.p Since no runoff
records were available, runoff coefficients for the sub-areas ﬁere'”
estimated from the msual considerations»of size; shape, sloves, type"
of develomment, natural end sybsurface storage, -The computatiors of -
weighted values of C for the two design periocds of the yedr are shown ™
in Tables 1 and 2 whlch follow.

- TABLE ).~ PRESENT DFVFLDPEENT

Sub=Airea: . - cr. N S R Yty

No. :Ares-Acres: Slopes Nbv.nAnrll N&y-Oot Nbv.vAprll M%X:pct.
a 53 deeratelv steep .80 .60 i he.h : 71,8

b %2 : Flat o : WO T B0 0 1 124800 i T GL6
¢ s 40 : Flat : L1070 ¢ W30 : 16,0 ¢+ 12,0
4 13 : Moderately steep: B0 B T8 5.9
e 11 : Moderately steep' 260 s W5 s 6.6 : 5.0
£ :+ 2 i Flat - - 2 B0 : LhO s 13,00 ¢ 1044

TOTAL : 175 : ‘ | oy 986 v Th.T

Weighted value of C (Nov.-April) = 98.6 $ 175 = 0.56

_" 1 " (Vay - Ockt.) = 7h.7 2175 = 0.7
TABLE 2 = FUTURE DEVELOPMEND ,
Sub~iirea: : ! C : C x Ares

o, tArea-icres: Slopes c1Hove=Aprilllay=Cct, :Mlove=April:liay-Oct,
a 5% : Moderately steep: 480 ¢ 60 : L2y : 31,8
v o 32 : Flat s WJi0 300 ¢ 12,8 ¢ 9,6
Cy ¢ 22 : Flat : HO 2 W5 : 13.2 : 9,9
oy 18 : Flat A0 ¢ 30 7.2 : 5.4
a 13 : Moderately steep' 80 ¢ W60 o+ 10y ¢ 7.8
e 11 ; lioderately steep: 70 : 50 Te7 ¢+ 5.5
£ : 26 : Flat : 55 : L0 i3 + 1044

TOTAL ¢ 175 ¢ : 108,0 : 80,4

Weighted value of C (Nov.-April) = 108,0 £ 175 = 0,62

" T " (May - Oct.) = 80.y £ 175 = 0016

-6_



b, Time of concentration, = In'determiring the peak =

—

runoff from the drainage ares, it was neocssary to deternine the duration
of the design storm, which is:éppf?ximately:eqﬁaidfélfheﬁtims*of concen=
tration. The concentration time-wasZdetérmined'by‘SGléc£ing‘thB longest:
course?rthp Sewef line along Main Street, wést of Rece Street, Approximate
computetion of: the time of concentration indicated thet a 30-minute storm
would be,satisfactonyyfof.designa F*'lf‘ﬁﬁ” B

c. Determination of pealk storin flow, = Having determined

ﬁhe weighted values of C, the valués of Q can be cqmputed for each month

cofsthe. ye&r for deslgn ralnfall 1ntensit1es correspondlng to 10-yoar  JJ
jﬂrﬁver stages and lﬂﬂedyear rlv # stages. As 1ndlcated in naragraph D~2b
-Lthe requlred design ralnfall for a g;lve.a month oorrespondlng to a 1000=
”,year.rlverustage for that month is 40% of the d651gn ralnfall for a }O-year
VEYlver stage. Since the difPeréhdo between ‘the runoff coefficients for . .

-ilﬁéésent develonment and futare development is only about 10 percent
Mrunoff ccmputatlons have been nade for future development ‘only.  Table.

3 shows the computetion of runoff for every month in thé year for 1d?yéar

and 1000=year stages., ' v



TABLE % ~ FUTURE DEVELOPHENT

:30”Min.-10 Yr-:

10 Tr,

River Stage

: 1000 Yr, River'Stage

Month: Intensity, i :Weighted:Design: @  :River :Design: Q  :River

¢ In, per hr. € srate =: (FS- :Stage :rate =: CFS :Stage

: : -t - tMaS L. :0.40x1 27,8 ,L,

Jan. @ 183 H .62 p83 H 90.1 : 52.5‘2' 033 : 55.8 : 6007
Feb. ¢ Bl : W62 Ot 69 151,01 26 ; 28,2 3 53.1
Mar, .62 H 062 062 H 6705 H 58-5”3 125 : 2?.1 : 7&55
Apre : 76 s W62 1 76 1 82,5 £ 55,7 ¢ ,30 ¢ 32.5 1 68.5
Mey s 1.00 L6 2 1,00 2 80,5 : 55,3 & L0 s 32,2 ¢ 65,1
. June. s 1.42 L6 2 142 5 114,85 2 50,2 1 W57 ¢ L5.9 ¢ 58.1
July : 2,10 ¢ W6 1 2,10 5 169,08 LT.8 ¢ B4 1 6745 1 58,1
Aug. 1.70 + W6 2 1,70 2 137.0 : L6510 6B ¢ 548 ¢ 55.0
Septer - 1.73 -+ W6 i 1,735 139,2 2 LBy ¢ W69 : 556 ;70,6
_Octa s 97 bt W97 1 78,2 1 198 ¢+ W39 ¢+ 3l OLLS
Hov,. s 1,02 B2 1 1502 3 11066 5 50.L ¢ W4l ¢ L5 ¢ 6840
‘Dec. : W72 B2 1 72 1 781 £ 52,7 ¢ W29 & 31.5 3 63,2

has been draym through or oubtside of. the critical points, indicated as

curve A on Plate 7,

The values in Table 3 have been plotted and an envelope curve



d.

—

t

-S&h@t&ﬁy'sévape-and-ihfiltration. ~ The sanitery sewsge

,.and 1nflltnatlon of pround water‘we“e cownuted as follows-'

l. Present develouwont
— e o F e o - :lax. Discharge
‘Designation s Aréa i lMax, Rate ii7111ion Gallons
I T TR y Lt . ¢ . i' . Dally
'SeWage = Folly develéned res. s _: R :
©15 pefsons pér’ acre ' : B3 adres : 200 g.pec.de 0,16

1ndustr1a1 ared

. o

Sewage ~ Partidlly developed

P

¢ 37 adres

*
13

:10,000 g.p.&.d.

-

: 0.37

* " Ground water infiitration R Wlles 140,000 zopared.: 0,11
S e v : nnge et .. A
TOTAL 0.6l or
1.0 Gofesn
* 2o Future develomment
o ‘ : : :Va%. Discharge
Desigration i Lrea ¢ - Max, Rate - :lMillion Gallons
: r : : : Daily
Sewage = Fully develoned res,=-: : :
15 persons ner acre : 66 néres 1 200 gonecads @ 0.20
Sewage - Part, develoned res.-; . : :
10 persans per acre : 22 aeros : 200 gep.o.d, ot 0,0ly
Sewage ~ Part, developédrin~ '£ _ . _ :
dustrial area : 11 acred :10,000 g,p,8.d4: O.l11
Sewage - Fully develoned in~ : :
dustri&\l H 26 EGI‘GS :20’000 gcpoaodo 0052
Ground water infiltration + Iy miles 110,000 goenamad. 0.16
+ pipe : :
TOTAL =. 1,03 or
1.6 G.foSv




es Dike seepage. = The dike seepage which will reach the

——

pumping station has been estimated at 18 cef.s. with the river at stage
El,. 73;0."Seepage-was;assumed‘to‘vary:unifo;mlwa{Om zero, (0), at El,
5640 £0 18 cufese at El. 73.0 and to inereass uniformly, for higher river

stages as tabulated below:

Riverjstaé;“ 7 " o “Seeﬁage - c. .5,
" 1748 t0 56,0 | 0
597 ) 249,
706 ‘ , 15,5
- TS o _ 19.6

f. Required total discharge capacity. - Sinco the envelope

curve of computed pesk runoff, curve "4" as shown on Plate 7, contains
values considerably in excess of the capacity of the existing sower sys=
tem, it was considered proper to use reducéd values in determining the
required discharge canacity of the proposed pumping station, The ratio

of the capacity of the existing sewer system at a given river stege to

the computed runoff at that stage is a maximum at Bl. 52 (LL/117 = 37.6%).
An inerease of 30% over the existing sower capacity was considered adequate
for eomputing required pumping capacities, GSince this increass of 5@% ree
sults in a reguired storm discharge capacity of approximately 50% of‘the
computed runcff (4LL/117 x 1.3 = 1;8.9%) at El, 52, the required storm dis-
charge ecapacity was computed et G507 of the wvalues talen from curve "A"

for all river stages., The required total discharge values given in Table
L velow are for critical monthé and steges only and were obtained by add=
ing the combined values of sewage, infiltration of ground water and dike
secpage to 509 of the values of campubed pesk runoff taken from curve "A",
Curve "B", Required Discharge Capacity showmn on Plate 7 {urnishes the

basic data required to determine purp canacitics,

-~ 10 =



TADLE 4y
R 'Ri{riear age 50-m1n. Runof?f Requlred :Sewnge + 1 T :
- Month :Stage :Freq.:from curve "k "y Storm - 1 Infiltra=-:Seepage: Totfxl . -
I’[.S Le:Yoears: - cofess 3 Rimoff & tion : se fus, to,fes,
: : :Capacitys cofefe @ 3 ‘
r e : 2 0efes, 4 T s -
July : L4748 s 100 s 169 s BLu5 : 1.6 . O & 86,1
_April s 59,7 210 : 825+ Ll s 16 i 3.9 : b6
TADLE L |
Septe & 70,6 : 1000: 56,0 : 28,0 : 1,6 15,5 : Li5,1
Mareh ¢ 7L45 ¢ 1000:: L840 ¢ 2L,0.: 1.6 19.4 1
-
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APPENDIX II - GEOLOGY

" A. . GENDRAL TOPOGRAPHY AND GEOLOGY OF AREA. The Connec-

ticut valley lowlend is a-mejor physiographic part of New

Englend. It 4s formed-in slightly inclined sendstone and

- shale strata, of Triassic Age, whioh have been down-"aulte

or lowered heneath the flanking upland ereas. of much older
folded .and crystalline rocks forming the highland regions on

. the eust and west.  Protruding’ sbove the genérsal’area in the

Western part of the lowland and ‘exténding &¢rass -to the north

-erd ‘el series -of ‘sharply ‘dsfived ridges of 'ivtrisive and extru-
Yshve lagvasdiabede flows gnd dikése  This ‘chain-of aarrow ridges

or movhteing is trevsectsd-at several points by rivers and

-+ smaller "strivams d-priveipal transection:being thetrof the Conn-
- 'eeticut River aspproximately fiwe miles morth. off 'the Springdale

T project.. The Conneetiout valley lowland 18 compri. .$2d essential-

ly of two whalleys (1) a deeply burieid geoYogioally ‘ancient and
extensive ‘¥alley described abovs, Which dates back’in origin to

_pre=-glacial ‘time-and {2) e youhger valley ‘guperimgosed upon the
‘.0lder, this younger valley belng formed entirely if glacial sed-
iments. - North-of the Springdale projects this younger walley

" is situnted on the ‘west side. of ‘the deeply" buriedrpre-glacinl

valleys TIn cutbing down through the glacial dverburden the riv-
er has reached the underlying bedrock formation and conscquently
is ‘entrenched in shale rock £ ' point sbout 0.5 miles below the

- Holyoke Dem or about 2 miles upstreem of the projeét limit. Be=-

low this point the river channesl is entrenched in-Sediments with

- ~confining banks extending from 20 to 25 feet .above the rivers
‘During high watér ‘the river overilows -theseé banls "and submerges

the flood. $lain which within ‘the - limits of th:.s nrogect varies
in w:.d‘ch frem about O 1 to 0.5 mles. a

B. LOCATION AND ° SCRIPTION QOF SIT The 'Springdale
project is located on the right or west bank of the Connecti~
out River. -The ares to be- pro*begted is. en a.lluvlal plain standg-
ing at .aversge Eleve 60s *The- project is essentlally a complete

-"reconstruot:.on, of an ex:.sting earth embankment,"’ prev ously con~
” -V-u=structed unaer Glty of Holyoke ausplces. S

Ce SUBSURFAGE INV‘*"‘STI GATIONS g Explor a.tl ons ‘were made by

: 'dry sample ‘borings, most of these’ born.ngs _’oelng accomplished in

1929 wnd located” along “the 'tOp ‘ofthi emstu.ng le¥des These

“-initial borihgs, -six’in 'Wll, develéped the ‘general overall con-
“ ditlonse - This' information  wes" “supplemerited 1ater. by two other
- borings located in the vicinity of o -possible site for a gate

structure snd pumping station and by power auger borings. In

~'hddition to foundabion bO’ringS,,_J.ILVSStJ.g&thIIB by borings and
" test pits have been madé al'so” in borroWw aréass’ ‘The location and

records. of exnlora‘blons are shown on: Plntes Nos. 214 25, and 26.

- Pe GEOLOGY -OF SITE - OVERBURDEN CON‘DIT"IONS. - 1. As
cited prev:.ously the proposed- levee or dike will be' located on

R & SR )



Borings indicate
'vpe, the present bank
- max mede consisting
‘ ) _'r‘s, sshesg, briek ond
'.'mscellaneous ear'l:h'fl_ ims. ‘of .borings; which
" were located -on ‘the %o sompleted - dike, the -
"'orlglnal ground surfoce is Loodted at wu éverage: -depth of oub
27 feet ‘o nt approximately ‘Elew. 46+ The top of he old dike
" is At Eleve 724 Hte As-the flood. plain in -back of the dike
stands dt approximntely Eleve 60,-it is sedn that the present
‘dike is located either over: the old natural bankor in the vi-
o clm.ty of ‘thé top of the 61d naturdl bank, ’ The shellowest bor -
" ing wos ‘Orarrisd in dep’ch %o: Blow.” 12¢7 ‘and *the ‘dégpest to Eleve
“ mfl's0 that unconsolidated fourdation materidds sre known to be
'of con51derab1e depth‘beneaﬁh the flood plal“”and‘rlver lewsl.

"\ Nq‘curﬂly deposi‘bed'mat ﬁlals Amrothe: found -bions
sonsist of str-at:tfz.ed sands 4nd sand gravel mixtures. A bedded
comblnatlon of relqtmfelv perv.}.ous sandy wmds gzmvcls {(Classes

© 2, B, hadd 5 ves ‘deseribéd on Table No» Ty page 'TTI=2) ocowrs -
'qs g prc.mlra.ent Pormation 'nit'_ﬁ‘lev. 1.104' These pervious materials
- arve nder TAid et dep‘ths g;mg fr m_ Elev. 18 ko 1ev. -10+ 'by

" less perviotssand i1t i & sfCkngses 6, 7, 8

9 and-13) ¢ Red shale wa encountered 9.'1: cm 'qtmn BH-—?O nt
: ~ depth oi' 6].; f‘eet. S e TR PRI .

T FOUNDATION PROBI_IEM A.‘ND PROPGS”D TREATHE}NT. As the

oarth levee or dike . and the short ‘length conerete wall are to

" be foundéd on’ an overburden ‘of cosarse grenuler matérials as
\desc‘rlbed in the .previous paragreph; the only:foundation prob-
Tem i} ‘that concerned mth the: control of seepages, Three meth~
od\s 'of Seepage control willibe provided. (1) sheéet pile out-off”
for pé,rti‘al ‘déptH of- 'Eh.e-per'vious foundations prlncl pﬁ.lly to
cut - ofif the' portion comprised of unnaturel;fill, ‘end (2) imper-

© vious backPill {n-aut=off trehchsin Tien-of- shee‘t piling, and
~{3) @onstructlon of: dramage faCl lltles ’beneath ‘che downstream
(landside) toge | oo R P

Five arens, four

SOURCES OF G ONS TRUC TT 0N MATERIAL .
=5 "zj;gfs. l&_'u"mve been :

ine Hd‘lyoke end ‘one -in < the T own™
qnvestlgated and. *aré: Qohhdéred as pot ti - .
T gonstruction materinls. . These aréas: J.ncludlng *he 1ocat10n end
" “the recor?,s of e kplérations ‘ere shown on PlatesNdsi' 25 and 26,
~The preferred source of impervious moterial for the riverside

~b1nnket is Borrow Ares H in the Town of West- Springfield. An
"alternntive source Of.impervious materials:of:léssisuitable
© quality is located in Borrow Area B in Holyokes Materials suit~
.ebleRfor “pervious emd wikment ‘and’ @f\ckfa.ll tonstructions ore lo=-
_cated in Borrow Area C. A very oor se bouldery gravel contain-
-+ ing considerable fines occurs iniArén D and oiigravel of less
boulc?ery content.in Area, B F:.nfml sqﬂ.ec*b:.o*z of.' thése borrow

by ;

. ;

N II =2

g
I
,
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areas has been deferred pending future developments as to thoir
availability. ,

G. CONCLUSIONS AS TO GEOLOGIC FEASIBILITY OF PROPOSED
PLAN OF LOCALE., From a2 geologic point of view the project as
plenned is feasible, as follows:

a. The overall geologic conditions are favorable.
The foundations contsin pervious materials in proximity to
the river bank but reductions in the: quantity of seepage will
be affected by installation either of sheet piling for partial
depth of the pervisus laysr at the surface, or an impervious
cut-of f trenche Control of emergent seepage will be affected
by deep drainage facilities,

b. Earth embankment materials of suitable quality
are available within economie hauling distance.

II-.-E
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APPENDIX III. SOIL DATA AND ANALYSIS

A, LABORATORY AND FIELD INVESTIGATION OF SOILS,

1. Classification of Msterials, - a. The Providence
Distriet has adopted a convenient system of soil classificetion
having standardized terms. In the Providence Scil Classification
soils are described by a name, covering general type of soil, plus
a grain-size number which latter is a funciion of position and shape
of grain-size curve. Grain-size numbers are divided into 16 classes
as shown graphically on Plate Yo, 27, and desgribed in Table ¥o. 1
on page IiI-2,

b. Estimates of permeability variations are facilitated
by assignmént of grein-size numbers, and in compilation of soil pro-
files for study purpcses grain-size numbers are often used alone
as an abbreviated notation, in lieu of more complete description
recorded in logs of the explorations. Grain-size numbers are deter-
mined from results of grain-size tests, but to a major extent such
is sccomplished from visual examination in which case subscript "o
is included denoting visuval classification. TUse of double class
numbers as (6-l) indicates coarser part of gradation curve lies in
cless 6 renge and finer part in class L range ~ in this case a very
uniform medium to fine sand. In contrast, class li-6 would repre-
sent a more variably graded fine sand. In using double class num-
bers even numbers sre never combined with odd numbers.

2. Grein size. - Grain-size curves of samples wers obtained
by sieve and hydrometer tests run on representative samples for
major strate encountered. These materials wsre classified and
grouped into units as shown on soil profile of Plate No. 28. Grada-
tion range for cinders comprising major portion of rubbish fiil
underlying embankment proper of existing dike is shown on Plate Yo,
51, Gradation renge for underlying natural foundatior solls 1is
shown on Plate No. 32. Gradation renge for existing cmbaniment is
shown on Plate No. 30. Gradation ranges of borrow soils being con-
sidered for new embankment are shown on Plates Nos. 33 and LI

. 3.  Water content and density. - A few matural water contents
and densities were determined from short soil cylinders btaken as
boring drive samples slong centerline of existing dike, and are
shown on Plate No. 28, Fowever, for most part, these data were as-
sumed to correspond closely to those for Holyoke Dike Project, Hl.3,
immediately upstream, for which many borings were made and from
which considerable amount of water content and density data was
obtained. '

L. Permeability. - a&. Cocfficients of permeability for
foundatiorn and embankment materials were determined on remolded
samples using de-aired weter in most cases. Some of values for

T1T - 1



'TABLE NO. |

WAR DEPARTMENT CORPS OF ENGINEERS, U. S. ARMY
PROVIDENGCE DISTRICT SOIL CLASSIFICATION
- CLASS " DESCRIPTION OF MATERIAL
H Graded from Gravel to Coarse Sand.- Gontains little medium
sand. :
2 Coarse to Medium Sand.— Contains little gravel and fine sand.
3 Graded from Gravel to Medium Sand. — Contains little fine sand.
4 Medium to Fine Sand.— Contains little coorse sand and coarse
silft,
5 Graded from Gravel to Fine Sand.— Contains little coarse
siit. :
6 Fine Sand to Gbarse Silt. — Contains little medium sand and
medium silt.
T Graded from Gravel to Coarse Sitt.~ Contains little medium silt.
8 Coarse to Medium Silt. — Contains little fine sand cand fine silt.
9 Graded from Gravel to Medium Silt. — Contains littie fine silt.
10 Medium to Fine Silt.~ Contains little coarse silt ond coarse
clay. Possesses behavior characteristics of silt.
10C Medium Silt to Coarse Glay.— Contains little coarse silt and
medium ctay. Possesses behavior characteristics of clay.
' Groded from Gravel or Coarse Sand to Fine Siit.— Contains
littte coarse clay.
12 Fine Silt to Clay,— Contains Iittie'medlum silt and fine clay
(colloids). Possesses behavior characteristics of silt.
i2C Clay.— Contains littte silt. Possesses behavior characteristics of
clay. :
13 Graded from Coarse Sand to Clay.— Contains - little fine clay
(colloids). Possesses behavior choracteristics of siit.
13G Clay. — Graded from sand to fine clay (colloids). Possesses
behavior characteristics of ciay.
ENGINEERING DIVISION —SOILS LABORATORY PROVIDENCE, R. 1.

-2
S. L. FORM 92



berrow area "B" and all values for borrow area "C" were deternmined
with tap water and may not be of as high reliability. Results are
summarized in Table Fo, 2 "Summary of Materials Available," page
III~l, and type of water used is indicated for each proup shown
therein. Quoted values correspond to temperature 10° C (50° F),
considered as average ground water temperature.

b. On soill profile given on Plate Neo. 28 are shown actual
laboratory and field test permeability values; estimated numericsal
permeability values; and visual permeability estimates made during
soil classification to assign materiels inte following permeability
groups (at demsity corresponding to that in naturel deposit):

Permeability Group goefficient of Permeability, k
In units em/sec X Lo-l

Impervious (M) A.0,1

Random Impervious (RM) . 0.1 - 1,0

Rendom Pervious (RF) 1.0 - 10

Pervious (P) . 10 - 500

Very Pervious (VP) > 500

This is an absolute classificetion {used for all District sites) and
has proven very helpful in studying seepage problems. Permeabilidy
grouping of absolute classification does not necessarily correspond
to usage grouping et a particular site, where object of latter is to
secure a permeabllity ratio of at least one to ten between different
components of embankment section using available scils. As an ex-
ample, a soil in pervious group (absolute classification) at semi-
loose natural density mey be in random perviocus group whep ccupached,
and because of avallability be actually used in pervious section of
embenkment at a particular site where soils forming adjcining random
section of embarkment are considerably more impervious Ri and M
groups. Permeability grouping is generally made on basis of exist-
ing natural density for undisturbed foundation solils and for con-
dition of 100% degree of compection for proposed borrow soils.

5. Consolidation., -~ No conselidation tests were performed on
materials from tnis site. . Settlement observatlions and consolidation
tests performed for other sites in Connecticut River Valley with
similar or more compressible scils were available and indicate cnly
minor settlement to be expected for this site. Some settlement of
rubbish fill in foundation is expected but it is believed mejor
portion of this has been accomplished by existing dike embankment
and attempts to predict such by laboratory tests are not leasible.

6. Shear. - As the general soils of the Connecticut River
Valley have been extensively tested, no shear tests were performed
on samples of natural foundation materials at this site. However,
several of possible borrow sites under consideration have been
tested using direct shear method with full drainage. With exception
of finer grained glacial tills, all materials are essentially
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Table Ho. 2

SPRINGDALE DIEKE

SUMMARY OF MAJOR MATERTALS REQUIRED AND AVAILABLE

Estimate Nt;". 1l
March 1945
Soils Laboratory

] WATERIALS HEQULRED P _ WATERIALS AVAILABLE EXCAVATLON MEASUHB
1 t 3 3 tESTIMATED TOTAL: : =l : COMFRCTION :+ PROV. 1 .
EMBANEMENT' SEHRINKAGE *EXCAVATION ) kx 10 }
TPE ! MEASURE CAND 10SS® MEASURE !  SOURCE  AMOUNT AVAILABLE: WPE ¢ . ‘cLass® oM/sEC, p’ (CTATACTRRISTLCS s TIBRATED, REMARKS
¢ H .: t ¢ AND USABLE H A | t : w] op%) ¢ DaCeWe ;DENSITY
CU.,YDS. . | FACTOR Cu,. YDS, : 5
. 3 : : : CU, YDS, : S : 3 :+ % 3 pef i pef 4
(1) t  {2) 1 (3) (L) ¢ (5) 3 (6) 1 (7) © g (8) : {9) + (10) : { 11! (12) (13) 2 {1L)
! t t 1 : s BEYECL A 7 $ : 12 "3 12,6 1121.8(e) s 130.7 ¢ :121.8(0): 130 7 1
t ¢ ] : Rorvow 3 ‘ tGlacial ‘1’111' 3 9v s 0. ¢ s 1 _
3 '3 s 3 Arsa s 400,000 + soompact and co- 17=11v: 0,001=0,05 ¢ 35 3 -'- - 2 G = 2,68 - 2,74
t 1 t ¢ b ! thesive, o 19=11 . 1 . (ost.) 13. :121 5(c) t - t AvE, = 2,71
S t t , t(W. Springfield) : t . 113=11: : Y - ( ) - : )
3 1 t ¢ ' t 1 R o 3 ' 1 13.7 -118.7 c)s = 1
Impervious, 35,000 , 1.0, 35,000 , : i61lecial 11, ¢ 3-5 : 0.019-0.130 + < & -~ :122.8(s): =~ 3
: t 3 $ Borrow ! tcompact, ex= $ 37 -**0.002—0.11.;2:3]4"’-50': 6.2 :129.6(d)= - E _ _
H 1 t 1 Area : ’ ttromely variably: S5=7 + 0,023 T - - - - : ‘
3 3 : t npH : 100,000 + tgraded, Deépos- : 5=9 3+ * 0,001,86 :1,00-35': 9.2 :130 1(b) : - 3 G =262 - 2,7
1 t : s (a) t tits of more per=: 7=0 t = = 133%-201+ 10,7 1126,1(b): = t Avz. = 2,70
t N 2 +(Use of this areat tvious till oceur: 7-11:*0.00[9-0.0313380-53': 9.0 :129,9(b): = )
3 s 3 ¢t not planned,) tnear surface and: 9 . t # 0,686  31,29-15t: 10,2 1125,7(b): = 2
t ' 1 3 , t tirregularly = & 9-11:+0,0072-0,014234°%-051¢ 9.3 :127,5(b)+ = :
$ t 3 : : tthrough mass, ¢ 11 .3 - 133%=301: 9.3 1129,0(b)}: = t
s s s :  Required ) + Flood Plain 3l 6,: _ s _ 216 5 107 .+ _ 1. = .
: | 0.5 , 1,000¢ + Excavation 1 1,000 * ¢ Silt and Send : & 8 1 5'5_5°5 : {est): (eost.) 1 g G = 2.65
Rendom  ; 38,200 ' tExcavation from 3 2 Do : t t K] ' ! EY
' H : ) . t  Approx. rexisting dike. Ovér H ; . z Same as less 1mpervious soils in_Borrow . N
' : 0.8 : 47,000 :(Original source,: 47,000 3 Glaclal Till s Area. Apn (a.bove) s : : : -
3 : : sBorrow Area "B" _) 3 ' ¢ s : : 3 ¢
B H H - 3 Borrow T s . . :Formatlom com= ¢t L2 : 110-70,0 .320 10 H s :105 (o) t 0168 = 2
s R o3 3 : : © sposed chiefly of: 4=2 3 * 11,0-70,0 ;32%-i0t; - - 3 e) : G = 2,68 - 2,73
. : s s U Area : 50,000+ uniform medium ; 6-b : *x 1.6 :320-101; - ;- : Avge 2.2171
Pervious ,; 10,500 ; 0,85 , 12,lp0 , ¢ : sto fine sand, 3 $ _ 3 3 : 3 t
1 3 1 E) s - 3 3 Cinder : : ' : : : : s G =233 ~.2.56
1 H -3 .8 él;glalz::;i.on : None H Rabbish : - 3 12-150 : - : - g - t - t Avg, = 2.4
s 3 '3 $ - 3 ' t Fill : : 3 s 3 $ $ To be spoiled,
: N $ N Foundation : ) oo : - s _ 8 - t .t . .t . 1To be stockpiled until required for top-
Topsoil H 12,500 2 1,0 ! 12,500 3 Stripping 3 _’ t 1 2 -t s t : tsoiling dike,
| 1 t $ ‘Local 3 To be 3 _ : _ 3 _ s _ 8 _ 1 - ¢ ' _ - iSome probably available from Area WE"
t 3 t : Borrow t+ developed 3 $ s 1 t 1 $ 1(West Springfield).
NOTES: =+ Tap water used (all others de-aired water exéept **),

#% Both tap water and de~aired water used, ' ' '
(a) Only the more impervious of soils encountered in Borrow Area "E" are usable in impervious blanket,
(b} Except where covered by special note, compaction tests run in L in, diameter c¥}inder by standard

Proctor method and theoretiocal correctl.on applied for % screemed out,
" (o) Compaction test run in 6 in. diameter cylinder by me'l'.hod comparable to standard Proctor methed

56 blows per leyer with FuS#hammer dropping 12 in.),
applied for % screened out,

Proctor method,

(s

Compaction tests run by both of methods given in notes (b) and (o). ° ' '
Maximum density obta:.ned by compacting dry in L in. Proctor cylinder, 1, layers, 35 blows per- 1a.yer.

m-4

Stones to 2 in, included and no correction
Method considered more representative of actual field results then standard



.cohesionless.: Average values for some .of; the construction materlals
... -are shewn: in Tableg No.- 2 ”Summary of Materlals Avallabls," page
qIII.h e T e s C e . I
7. comnactlon,'- a. A cons1derable number o~o early come-

pactlbn tests: on borrow area "B"'g1a01a1 £111 were perforﬂod by
- stendard Proctor-methed,. in L inch. cylinder u31ng 25 blews per layer

.‘ with 5,5 lbs. hemmer dronpad 12 inches. All other compaction tests

‘on semples,of imperyious;and rendem materials were run in a &-inch
diameter. cyllnder, $ince., ratoraa‘ RS coa“se es 2 inches.gould be
used, resul+s are, con51dered more rellable. The nuriber of. blows
was regulated. so that results were. the same -as. those pvoduced by

_ standard Prootor compaction test in Li-inch.cylinder. Typical.com-
paction curves-are shown on Plate No. 35...Compactien. propertles
are summerized in Table No. 2, “Summary of Materisls Available,

. page III~h, tyme of test. perPormed is: ndlaatea therein.

o b.'ﬁIn tests on: bonrow arce dg."cqhes:-.onless soils
_whlch were performed sevoral FeRr§ 6g0y. fea81ble naximym den51tv WS

i approxamatcd :by.-compacting. dry,sqil ixn, standard Proctor cyllnder,

‘ h layers,. using.35.hlows. per layer with standard Bels 1b Proctor
hammer dropping: 12 1nches. SN S T

¢c. For cohesionless meterials from more recently ex-
plored areas. feasible maximum. den31ty was .determined by meens of the
. Providence. Vlbrated Den31ty Test: in which. a. vertlcal static lead of
800 1bs. is meintainéd . by-a callbrated spring on .a. ‘sample.in’a 6-inch
cylinder and compactmon obta;ned by means .of. vlbrating with. (6£0-100)
- hemmer blows until no. readlly measurable further compaqtlon ogours.
The advantages of thms test.are; that 1t produces compaction. results
on cohesionless matarlals hife) of 218 raasonably equal to.those aa51lJ pro-
- duced in the. fleld -angd that 1t .does not break. down the selil, grains,

a5 freqpently occurs with' an 1mpact type of. test on‘cohoslonl¢ss

soils. ,

L a; Spec;flc gr&vlty tests were run Qn,ocqa31ona1 .samples.

J;;ggTyplcﬁl falues BT SHOWH..on ¢able No; 2, "Summary of Materlals Re—
fgqulred and Avallable," page IIl-hm &Pv,;.__ o

B. FOUNDAT 108 ”O‘\;’DI”‘ ors. - 1. Embankment of Exis ting Dike, -
.2« :The. City of Eolyoke constructed:an earth dike in 190 to about
;elevatlon 68F -glongthe Yine ot then present” &1kﬁ. The aveilable

data 1nd1cate that. thls ilke was ., constructed dlrectly on tap.of the
. old rubbish.fill without any - ePfor% to provide.a.cut-off bclcw dike.
It has been verbally reported that embankment wes borrowed from
silty gravel borrow pits a short distance west of Holyoke Poor Farm
{of which meterial in borrow arezs_ "D" and "B (see Plate No. 25)

are representative). However, none’of borings in existing embenk-
ment encountered a material of this description.
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S .. ba late in 1936 the dike was raised by placlng random
1mperv1ous glaclal ti11" from Cherry: Street Borrow Aree *pY on top

end on landside of ‘the then éxisting dike as shcwn on Plate Ho. 29.

A& City of Holyoke drawing of this constructlon shows & landside cut- -

- of £ trench on the southerly reach of’ dlkB 1n the p051tlon 1nd1cated '
on latter . Plate. uw.“i h

. o (1) Clty emfloyees report' hat" the 1956 dike
"conetructlon was done’ w1thout benefit of. 1line or grade 1nformatlon
and that cut- off trench was excavated wlth a power shovel to an
estimated. depth of lj to' - £t desp, - Since only general directions
were given to~ nstruction for.ces. as’; o where trench ‘ghould be dug,

- position. of 1t'1s"uncerta1n Band is apt_to.vary réspect to
centerline, A reasonably probeble p031t10n‘1s showm- on Plate No. 29.

(2) The ralslng and Wldenlng of’fhe dike was done
without any compactlon except from trucks hauling £ill’and with no
attempt 4o control the moisture content of Till.” Because ithe method
of compactzon of the 1928 construction is not known end this addi-
tion to dike’ is known ‘to .ba:loose,. 1t~must be assumed that the en-
tire ex;stlng dlke 13 in & relatlvelyfloose conditlonr*.s :

2. Rubblsh flll. - The ground,upon whleh exzsting Sprlng—
dale Dike is located was used for many yedls ds'a’ ‘dvmping ground for
mlscellaneous debrls ‘Priom Factories in. Clty of Holyoke. ‘Most of
. this dumplng was ‘dote priorito 1905 as. a map in posse331on of EHolyoke

L Gity Englneer of that dete shows ground surface along ‘gresent-dile

*f”-toe of exlstlna dlke.r

~_center11ne apprqxlmately ‘same ‘a8 that. now ex1st1ng ‘behind dike.
Soil: proflle, Plate No. 28, shewe oﬂeurrence ef ﬁhls materlal in
.foundatlon.‘“_ HEFCIY ; e

. e prack 1ce4lv the enti xisting a}ke Ls:underlaln
;by thls mlsceITEneous Pilly Tt consists prqnelpellv of c¢nders,

but contains also hardspal: ashes, brlck, tin canu, ‘woodyr coal and
other rubbish. Depth of this deposit between top ‘of -otdiginal.

- ground and bottom surface of dike F£ill varies from O to 25 £t along
dike oenterlene and aveﬁages at - least. 15 .£t. Because of the natural
downward slope of the.original - ground in: dlrectlon ‘of the river, it
is likely that depths in excéss: of 25 ft may oecur Under rlver31de

s _ b. Based ‘on. perT ﬁbillty tests of inders, average
: permeablllty coefflcleﬁt of 180 x 10" h cm,sec has been - adopted for
rubbish £111.  This"is believed conservative. “However, permeability
of . rubbxsh £ill is bélieved subject to considerable variation be-
c&uee of unoerta1nt1es as to ature of flll between boréngs. -

3 Natural foundatlon sozls.‘- B Upper part of the
netural founde®ion s011s | (1mmed1ately unde¥ rubbish £ill) consists
of B to 30 f%t of gray, Classes l, 6-L, 6 and 8, fine sand and
silty send - flood plain deposit of same type as found generally
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_¢lsewhere on the Comnecticut River. . Average . gﬁrmeablllty coefflclent
_Lfrom remolded sample& 1s estlmated at 15 x 10 sec at natural
) densmty.‘.  _; -

. : , Belcw the above str&tum 13 0 to 15 ft of ‘gafe type
' of sand thougﬁ sllghtly doarser, and dlstlngulshed by S relatlvely

foihlgh percentage of woed fragments and organlc partlcles Hot” ‘present
'ﬁJln overlying’ materlal._ "In plates: thls sand 1§ derk and’ odorous.

' Since this stratum is af’ approxmmately same elevatlon gs rivér bot-
tom in present channel, it is evident’ the thatinel at one' time must
have included area of existing sDrlngdale Dike, either because of a
greater channei width ‘or because of 'a different channel alignment.
However, thls is belleved to’ have been Of the” order of 75 or 100 or
more years &4gg . ‘Because of the con31derable deobsit of overljlng
send and §ilty sand (average” of 15, £E4) accumulated Before dumping
of rubbish f£ill was started, PermeabllltJ of “this ¥tratum is com-
sidered sime as above stratum -~ organlc content tendlﬁg ﬁo balance
'sllghtly coarser gradatlona

_ c. Next underlying, under & cover of 25 “fo MO feet,
is a deposit of brownish-gray gravel and sand brlnclpally gravel.

"_.Permeablllty of this layer is varlable, but comboslte value for

disturbed samples is estimated at 50 x 10k cm/;ec at’ natural’ ‘density.

o , d. strata below.- ﬁh&s, at .approximately LO to 50 £t
'depth, show dlstlnctly different color from overlying layers and

. have reddish. color typlcal of .mgny Connecticut Valley soils. Gra-

.. dations rangé from coarse gravel. to extremely uniform coarse sllt.

f]Permeabllltles range from I o 100 x 10~ cm/seo.

B Near failuré of existing dike in 1938 flood. - 'a.
. Qonditions observed, - Durlng thé flood in September 193¢ the

Tﬁf:Sprlngdale Dike barely escaped 6. §érious failure, which might have

occurred Wlth & hlgher fIOOd 1evel or one Whlch dropped less rep=
hind the dlke.; In the course of repalrs to the Berkshire Street
sewer (prlor to 1938 flood) a crOSs connectlon had been made between
Berkshlre Street and Front Street sewers so a3 to divert Beryshlre
”Street flow 1n£o Front Street’ sewer durlng this work. When ‘repairs
were completed ‘the connec%lon was not removed or plugwed., Tbereu
fore, when' Connect¢cut River rése in the Berkshire Street Sewer it
ran through this cross comnection into the Front Street seder to
-the exlsting pumﬂlng Station, and also poured into the Springdale
.area through various manhoxes along its peth. Stopping of ‘the

" pumps by PIGCtrlc fallure was probably very fortunate as’ 1t re-
,sulted in bulldlny up ‘s tailwater’ nool from seepage and 1nadvertent
‘fdlver31on of’ Bcrkshlre Stveet sewer and thus lcwered +he ef,ectlve
Tﬂhead.,}‘ “ ‘
o (1) The pondlng behlnd the dlxe resultlnw from
"ﬂ;fallure o“ the pumps occurred o LY maxlmum helght of approximateky

111 - 7



'Tifcreatlng shear sfrenguﬁ 1s‘broducea

“j;elevatlon 1. xffls brevented
ground ‘surface 1mmediatelJ e .
boils or excessive seepage was noted except at one DOlnt-where heavy
. seepage (or b011) is reported to have developed directly at toe and
'.;extendlng 5 £t up, dlke whlqh 1t'was necessary to sand bag over en

1 for "about’ 1100 ft.along apprbkimateicehtq. : y
of diké approxim&tely from, Station 28365, 1o Statlon 39+65 ‘and gen-
_ :erally varying 1nfwldth from 1/L 1n. to 3 or. u 1n.“ For & stretch

“oreck at’ a’depth
the level of the water in the rlver.- p

have devsloped on & very flat slope as. shown on Plate No. 29 Ai

' of ‘portion of ‘the.dike on landside
Estxmated “1anes of“slivpsge of
f Platé “o. 29

of centerllne crack Was obsérved
_ materlals on baSlS of surfaoe ev1dence are shown

Gl V.
'7V:been suggested fcr

have ‘bedn dus :
been given very’ THEELe cémpabtlon. “THES 'is a‘reasonaoTe explanatlon
and undoubtedly cortrlbuted to +he oceurrence of tb@ center¢1ne crack.

' When undcrscepage
age forces eountering
oward flotatlon, and a

Such reductloﬁ 1n toe sunport
favors' a slide of’ land51de slope - in this cése through diké mate-
© rial of relatlvelv fow shear strength becausé of low degree of
compactlon. K : .

. (&) To a marked dogree the relatlvulj im-
_perv1ous material on the—l_fd51de part of dike secticn and partial
cut=off reported to have b"n_lnstalled in the: 1936 dike would
accentuate this by . creatlng nearly full river 1evel hydrostatlc
pressure immediately to riverside of landsidé impervicus - shown
to have occurred by water level observed in the centerline crack.
Such unduly large landside secpage pressure would increase over-
turning foroes scting on landside slope,.already weskened by loss
of toe support. It would also cause unusually high séepage forces
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in zone of seepage emergence on and’ near the. toe of slope (conccn-
trated at tail water) ' and thus contrlbute to occurrence of secondary
sloughs ‘= such being most: proneuneed.wﬁere landside out-off through
the uppermost stretum of pervlous clnder flll was moet nearly
completeo'

)y ‘Data whiok are 31gnifzcant W1th.respeet to
) thls second explanatlon are as follcws-

o : o o (a) Cutnoff trench is reported to have been
- installed between Station 27+00 and Station h5+00. The dike was"
cracked from Stetlon 28+65 to Statlon 39+65, a good agrefment. -

) (b) ks showr on Profile, Plate No. 28, thlck-
" ness of reIatlvely pervious rubblsh Fi11 is thinnest in cracked
portion of dike, tending to permit - fairly complete cut-off by a
trench dug as shown on Plate No. 29. Condition is made more critical
by fact that auger boring FA-50 (ncer landside toe at Station 32495)
- showed only 2.3 It of rubbish fill over roletlvely impervious s«nd
ond silt, indicating f£ill is thinner at landszde “toe than st
centerlines

(c) The oppearance of water in the crack ab
spproximately the seme siovation as rivor indicates that practically
full hydrostatic head existed at midpoint of dike and that this Nesd

was therefore being diesipated principelly en-landside‘of dike,

(d) As irdicgted on Plate No. 28, the sec-
tion of dike where worst . cracklng ‘oocurred is ‘near p01nt where
lowest ground occurs immedrxtely at 1endside toe Consequently

higher hend differential’was 'nvailablé’ in this-sFea toproduce
. greater destructive seepnge forgese .

“Cs CONTROL OF SEZPAGE. = 1+ “Cut=ofPi <", —'Presence of per-
vious rubbish fill in foundntion requires o cut=off becauss of 'its
_uncertain and probably varisble noture. On bagis of present in-
formation this has becn designed as a shoet pile cub-off over
entire length of dikeé to be driven through the: ribbish fi11 and A
.. short distonce into the underlyipg ssnds and silis. Tentative lo-

" oation ofbottom of sheot piling is shoim on soil profile along

existing dike, Plate No. 28, as planned to cut through the rubbish -
£ill which old sur veys indlcute is probably slightly decper on line

“of tho shéot piling then on centerline of cx1sting dlke where

borings were takon.

' b Further borings have been made on the revised dike
allgnment at southerly end. Final results are rot avéilsble % Hime
of this report but preliminary infermetion indicates fill under new
alignmont may be shallower than ot present borings on centerline
existing dike. When final boring results are obtained, it may be

'f:found de31rab1e to use an excavated cut“Off trenﬁn through TUbblsh
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A‘é;' Toe draln.-- In order to 1ntercept thc ant1c1 ated
‘considerable scepage Tfliow through rubbish £ill which Wlll pass through

and -undor..sheéet nLl"gcutnoff 8 contlnuous landslde toe trenoh‘wlll be
excovated well into pervious 3 _
to a minimum depth of L £t below_ground sur
filled with . screened gravel. des;gned for flltﬂr action against sur-

' rounding 50115 -and  of: relatlvely muoh- h}gher permeaolllty. At places
trench wlll be'. as: much ag 10 £t. deep. For, slmpllclty ‘and economy a
continuous trench was selected in preference to a shallower trench

: 4Nlth occa31onalndeeper drazn eaten31on p1t$. Where trenca 1s exca-

erosion due t@ seepage ewergence frqm toe; ;3=W.J ':.__

3. Grevel toe. - In part of southerly reach of Gike it is
g.not practlcal Eo iay drain plpe at appreclable depth below ex1st1ng

Station 36 durlni heavy ralﬁfall. In orde¥ to prévid "'":foty against
- any; possible. seepageserosion a.gravel toe will be installed as shown
on Plate .No.:36.. This will be _corposed , of. "eparse bank-run gravel

not readily maved by seepage.. It:will have equal OF, hlmher perme~
ablllty than adjacent. norlzontal perv1ous blanket R

4. Seepage est;mate “For “new d;&e.‘— a.l ﬂSéﬁﬁptiéng;'l To
- estimete. rate DI S65D8E8, ' Tructed dike,
:flow*nets were. drawn usiﬂg '

(l) szer 1eval'at eLévatlon 75’

. | pproxinately
top of cqncrete walx at upstraam end op dlke. . :

S ey

Lt Permeabzllty of rubbasn flll equals 120 x O'LL
_;cmﬁbeqy ey L R ‘ <

~Pé?méé5§1iﬁywﬁfcnﬁ@¢§§?§ngcnatﬁr¢% SoiiS«equals

30 x 1074 em/sen.

R (I ﬂorizontal permeability -is L t*mes that in
vertlcal dlrectlon 50 the bransformatlon factor. equalu

: '_____‘ o S ———

e Y RVCT i-ili_/a

\5) She p 111g ¢s 50% efflclent - i. e., Leakage
through actual piling amounts to 1/2 of seepage whloh'would be cut-
off by ideal piling.
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(6) " Flow through the rendom impervious to imper-
vious dike is negligible.

b. Results., - (1) Flow nets are shown on Plates Nos.
%8 and 39 for cases of deep cinder deposit with sheet pile cut-off
and of no rubbish £ill with 4rench cut~off. A flow net for seepage
conditions in 1938 Flood is alsc. shown on Plate Noe. %7. Using flow
nets for case of shoet: plic-outdcff" and-for-1938 -conditions, rate of
seopage has boen computed for proposed dike as-followss

T FioW Wer FEULIS -:-'-?:“57f;ﬁh
CORDITION tPLATE NO.: SEEPAGE, CFS o

- Wo piling - 37 fz%?,i 3.6 = 13 6
:‘vlth plllng ':»; - ﬂ e ‘.:“--~ LT
.1007,nnperv;ous;r, 39 1 o oo Bub
‘Seepage Cut O£f by Pilihé‘f R Kol

”ﬂ: Seepagc ustlﬂatc Adcpted

-.,fﬂlth plllng 1007 1mporv1ous .‘Ms 5 é cfs
Leakage through. piling (assumed.
1/2 of that out off by 100%

impervious piling) o b0 efs
‘¢otal soepago . ‘ VA §36 cfs«-'

";Al owance for 1G&P .50 tbrounh tho plllng is. the mogt uncertain factor
and has been taken as )Gﬁ of the difference in seepage with no piling
and with ideal piling. That very substential leakage kas occurred

. ‘through piling has been shown by recent observations on U.S.E.D,

- structures but quant1ta+1ve data have not vab been vbteinsd. .

(2) Checx on seepage was avallable from observa~
tions in 1938 flcod as will be described Below. As result of +his
- check a value of 2 wes.considered a satisfactory deqlgn factor and
 seepage: estimate, for Qse. in pipe. and pumping compuiétions was there-

... fore. computed as 9.6 x 2 =.19 cfs. {Barlier value of 18 cfs from

less refined Plcw nets apbears in Hvdrolozy appendlx of this report,
but difference is not swg 1ificant W¢th1n accuracy of seenage estimate.)

R c. No attempt has been made to dlvlde dike into .sgc-
tlons for 1nd1v1dual seepage. araly31s because of the many uneer- .
teinties as to depth and composition of man-made rubbish f£ill and
because higher elevation of drainage lines.at nortner]y end of dike
will tend fo counter greater depth vl ciﬁders”iﬁ thet area and thus
tend to balence seepage rate per.stetion inte drains. At southerly
.. end of dike dralnave 11nes will be. at lower elevetion bub thitkness
" of rubbish f£ill is apprecﬂably lesg. For design purposes: seanage

rete per station has been ausured unlform pendﬂng more: detalled

, foundatlon informat&on.- :
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5. 1938 seepage. from. observatlons. o

. From records of an observer durlng 1958 f’ood the
two existing pumps at the .dike; with capacity of 25 cfs each, were
able to draw down, pool behlnd dike. by onlyomevinck during the night
following peek £lood height... Assumlng pumping rate at.50 cfs this
showed average 1nflow during thet night to be appromrmately h? cfs,
part of whlch was from sewer. . 1n£10w and part from seepage. Average
differential head -acting on dike during thet period was 5 ft. . Ac-
cording to observers, heavy inflow occurred from Front Sirect sewer
due to inadvertent cross connection with Berkshire Street sewer,
which is a pressuré éOﬁduitﬁaﬁd“whlch &g ‘open direetly bo Connecti-
eut River. This~flow:iras: nt o oner £ Low: through“manholes
and produce surface: Y ow 0 F 2 ity B:cfs Neiol Maan Streets Flow through
pipes of Front Street sewer itgelfl under thls head "i§ computed as
epproximately 36 cfs, controlled by two 18- 1n.wd1ameter pipes at
peint where sewer crosses under Maln Street, Thus total sewer inflow
including overflcw onto streets-was" approximately*39 cfs.~-

Inflcw due ko sewers = 39 cfs
Inflow due-to- raxnfallwrun-cff = QO cfs (no rain at time)
leference e -f;“Bﬂcﬁﬁ‘?ﬂlnflcw due to

. T seepage.

b.. It is unllkely pumns could 0perate above their rated
total capacity of 50 ¢Ps but they might pump less., Assuming sewer
inflow seme as heas been computed this would give a lower oomputed
. .seepage. - o : : -

: : Sewer flct mlght have been more than has been QO
puted but as long es. flow was emerglng from ‘manholes quantlty could
not have been appreclably less. : If sewers contrlbuted more, computed
seepage would again be reduced.

. : d. It thus appears that actu&l seepage rate an 1938
flood at the river, stage for which computatlon has been made might
.be smaller than B.efs b iwes probably not, more.,

- ; 6t 1938 seepage from £low net

a. 17‘:f'om flcw net drawn for 1998 condltlons w1th no
sheet piling, Shown on Plate No. 37, and using.the same permeability
values edopted for proposed dike enlargement, a seepage rate of. L
cfs wes obtained for an average head of 5 f£t. This value contains
en allovance of 0.4 ofs for. seepage through dike itself, assumed ime
pervious in flow net. Agreement ‘between this wvalue and the maximum
possible value of 8 cfs computed from observatlons in 1958 flood s
con51dered fa;rly 2004,

: b,  Sin§e the meximum velue of 8 cfs.ccﬁpu%éd:frbm
actual flood observations is twice the L cfs computed from flow net
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analysis it is unllkely that actual seepage for proposed dike enlarge-
mént will be more thah twide séepagé estimate of 9.6 cfs computed
- from flow nets as describeéd above and justifies adoption of design .-
faotor: of 2 foi use in: computatlon of dralnagé liﬁes and pumg:ng
"equlpment. - AR Al L : .

Do EMBANKMDNT CROSS-S”CLIONS.H- Embankment sectlons have been
- designed to provide efféctive drawdown of line of seepage by meuns
- of permeablllty tran31t10ns through dlke. An most sections pervicus

prevent. reversal of seepage from 1mperv10us blanket on drawdown which
would -otherwise ténd to- 'cause slidés on'riversidé: slopes Plate- Ko
36 shows permeablllty chahiges” through embankmentc P v

SRR R Northerly dike ssotions = Between approx1mately Sto=
"tlons 8+8ly and 27+00 dike: will bé" enlargéd approximately on present
- alignment. “Existing dike is: ‘belieyed iarelatively leose condition
and soils ‘are somewhat verisble but: generally  random impervious.
To edd’ stability and’ prov1de the ‘desired permeéability transitions;
‘en imperviots blmnket of'best available meterialiwill be ‘installed
on‘riverside- face md e 5004 pervxous blanket: W111 be pleoed on

' lower part of land31de face. ST Ry e coama s

Ce Southerlv dlke sectzon. - Batween approx*mdtelj Sta—
tlons 27400 end L,5+68 dike will be reconstructed on new alignment
for ‘reasons" given in body: of this reports, :The uncertain snd prob-
ebly varisble random materinls in-existing dike will 'be uséd to form
a meximum size random section. More pervious material in rondom sec-
tion’ will be- placed 6 lnn651de ond more: impervious to rivers¢de, as
far o8 p0351b1é. ‘A good lwpervlous ‘blanket and s thin horizéntal'
dralnage blunket will 1nsure adéqunte dr&wdown of! llne of seepa?e.

‘E. SELECTION OF MKTERIAL SOURG?S. - NQJOP vulume of materlals
requlred in proposed dike will consist of random from rejuired excoe
vation end from borrow from existing dike embankment. Required
.addltional péervious -ghd - lmpervious muterials will be in relatively

Loemallt amount end- will be’ borroWed from areas: 6ff site. Volumes of

- mbgerials and sofl- -propertiés. ere gl von on Table-No.‘2' "Surmery of
' Materihls Required énd Availebls,” pags III—h LoeatloHS'of-borrbw
'areas are shown oh Plates Nos. 25 and 26 SR T
PR , s . o .
1. Perv1ous borrowe - Severql gources - were 1nvestigated
for pervious borrow but area "¢ was' chosen ss being nearsst £o
site end of best quality, Areas "D" and "E", which were also
investigated, consisted of silty gravel of insufficiently high
perme abl lity bto attract seepﬂge from.pervlous foundqtlon, snd 1n~
- volved longer houls. :

8+ Ares "C" was explored several years agos Material
consists of very uniform mediym to fine sand, chiefly Class L-2, with
average permeability coefficient (using tap weter) = 35 x 10- cm/%eo

CIIT - 13
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in compacted St&te-x ngher permeabﬂllty would probablj result vif
tests were! runeunder presLnt day nrocedure us;nn de- alred Wa+er.
S b.s Borrcw area .- "C“ is- sultable for uge in. ‘ard31de
pervious section of, dike and as a second filter layer where ?eﬂulred
between fine. Poundat:. n sod. s and 3cre;”'d -figber gravel in draln

: T R . . af h.was'made ‘for
'sultable 1mperv1bus‘w1th1n reasonable ‘hewling digtence of the:site.

Two possible sources were found and these have., been investigated in

- some ‘detall. Primary reqiiremént Of impervious. borrow ‘ia for matew

rial of ‘quite low: permeablllty velue, suff1c1ent to. produce appre-

clable permeablllty transztlon betweén 1mperw1ous blanket aﬂd central

posed B sourb;;é j ‘
Dike ‘snd- the: nearby Rlverdale Dikei: v The: lengthao, haul to the
Sprlngdale Dlxe is approxlmately* -B/L miles.-:‘ G :

(2) Materlal oon31sts éf E: campact cohesxve glaclal
l, and 15, whanh has high shearing.strength and is
sk -7Fatural water coutent is

£113; Classes 9,
;thus well su1ted_

- P
_ ;paotlon. At same places-¥ ;
" overlaid by more pervious: sandy $illand’ vy unlform.f‘ne 311t. Tne
deposit- is.aksoi slightly- spotty. ‘Thus ‘some rendom will: be obtained
in excavathg Ffor 1mpervlcus. - Sueh’ random.may be used for Riverdale
Dike in West Sprlngfleld or may be s1de cest.. Soil. prof;le° are
. ‘shown on’ Plate No.. ho, ‘ | :

S (3) “At least a- part qf requlred topso:n.T borrow can
;be obtalned from strlpplng 1n ares: "H‘ o oo co

‘ A!‘;:‘ b. Area “B“ Holyoke. - (1) Deta¢1ed inves+1pat¢ons
”have been mede in This ares which is located on Cherry Street in
Holyoke,:. ﬂassachusetts. Ares is: owned by the City.of Holyoke and

;would, therefore, be quite convenient to use.. . Haul by various '

g routﬁs is from 2 l/é to 3 ml*es. 50il profileés are shown on Plate
No. l. ToL :

PR L (2) Area has been cons1derably explored ‘over.&.
perlod of several yearsi Material consists’ prlnclpally -ofextremely
variebly graded gompact glacisl till, verying from: sanidy to cohesive.
Area is very spobty and in some places contains.so much cosrse mate-
rial thet when excavated and recompacted fines are not aveilable to
Till all voids. Most of &vailable permeadility data on this area
‘Wwere obtained: several years ago using tap water, and results are
cons1derea £oo: low because vomds bpcame clogged wzth alr..

I1T.--14



. (3) Sinee this borrow area was used for construe-
~tion of major: portlon of exlstlng_dlkeﬂand asnlatter_materlal will
_form randem section of ‘Proposed - -dikeé; area’ "ME" esould not be used
for impervious unléss considerably better materlal ecould be located

in the area then has.thus:far beéen’ excavatea._ Borings 1nd“csd“e suf-

- ficlent materisl may possibly be &vailable by deeper excavation in
the hillside. However, it :is éstimeted- that 1 ecubic yard wouﬁd‘-
have to be éxcevated.and sidecast for every 3 cubic yards of. suit

eble material obteined. Since approximately 35,000 cubie Vards of
impervious will be required for proposed dike, :a.ppro;nmatel*r 12,000
cubic yards‘of unsuitable ‘material would have to be excavated and
sidecast in pit. Since ample random is- ‘av¥ailablé from existing dike,
none of this SIdec&st materia? could be used in random section of
dike. e S SRR s : , :

A U%) Tt has also been reported that" Po“loW;ng bhor~
row operations in this pit in 1936, sTopés were carefully_smoothed
under a W.P.A. project, to remove the scar on landscape, presumably
since area is within edge of a good residential district. Another
careful trimming would, therefore, be required following completion
of eny further excavation, and would require re-handling of a con~
siderable porticn of the estimated 12,000 cubic yards of sidecast
material.

¢c. Comparison of impervious borrow areas, - {I) Even
with much selection LOrrow area "B' impervious till is inferior to
thet from “H". Also considerable extra excavation is necessary to
obtain the required quentity of suitable socil from area "B".

(2) Total costs of sreas "HY and "B" per cubic
yerd delivered to site have been computed as being approximately the
same, if the pits are only brought to a relatively smooth surface at
ené of job end topsoil bulidozesd back. If necessary to dress up
ares "B" slightly better, then total cost per eubic yard from "BY
would be greater,

(3) Since there is little choice between areas on
a cost basis, area "E" has been chosen in preference to arso "BY on
bagis of superior meterial., Use of arsa "H" will involve siightly
less cost to the Govermment and slightly more to the City of Holyoke,
the latter being required to purchase the borrow in Viest Springfield.

(LL) Probable permeability values obtained by use
of area "§" are shown on sections on Flate No. 36, which indicates
trensition in permeability between different components of dike emw
benkment.

3. Miscellancous materials. - Screened filter gravel, bank
run gravel, roadwsy gravel, Topsoil and sod are available from
numerous sources within a radiuvs not exceeding 10 miles.

o
Pk
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oo B FOUNDAT TOW CONDITIONS AT PUMPING STATION. - 1. - Foundation
conditiong et pr0posed new pumping’ station are shown on Piate No.
‘28, 'Based on borings in existing: embenkiment - the ‘stotion will. be .
founded. in médium to find sand snd. coarse. 511t floed plain deposits,
Classes Ny and 64 Approxlmately 8 or 10 feet ‘below bothom of - pump.
house foundation is-a layer .of. SJlty gravel ‘Clegsess .and T, approx-
1mately 15 £t thick.  Underlying 1etter 1s at least 3.-c to 20 £t of
very uniform medlum sand ‘Glass. h.'“ S

- L 2. Foundat;on soils have more fhan ample bearlng capa01+y
for any antlolpated 1oads.-,;7:?w B SR

3. By exercislng care in control of grouﬁd water durlng
extavation so thet foundation. soils are not lbosened by upward seepage
flow, settlement of structure should be negligible, on besis of re~
osults with similar structures already constructed on similar or
@Spoorer 30115. o FREL
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APPTNDIX IV. HYIRAULIC DESIGN

A, DESIGN FLOCD. The .design flood on which the dike
grade is based is the meximum predicted flood reduced by the
20 reservoirs included in the Comprehensive Plan for flood
control of the Comecticut Rivers The determination of the.
meximum predicted flood”is discussed in Appendix 1 of "Report
of Survey end Camprehensive Flan for Flood Control of the
Comnecticut Rlver’Valley " deted 20 Msich- 1937. It has.a. peak
discharge at Springfield of 318,000 c.f.s., approximately 13
percent greater then the maximum flpod’ ofiirecord which: ccewrred
in March 1936 and which had peak discharges of 281,000 c.f.s.
at Springfield snd 253,000 cefese at. Springdale.: . Loiww

~As a result of the.September. 1938 flood the’ max:.nmm
des:Lg;n flood wes revised upward to peak discharges of 14.1 ,500
cefes. at Springfield and 556 000, c.f.s. at Springdale (Holy-
okel,

. B. DESIGY GRADE AND FHEEBOARD. The survey report pro=-
posed (1) a uniform frecboard of 3 feet for both concrete walls
and earth. embankment cbove. the. des:Lgn flood ns'modifiod by the
operation of the 20 reserwirs of’the:.Compréhensive Plan, or
(2) o freoboard of ot least 1 foot above the March 1936 flood
elevntion. The hn.ghoa" of < these: crz‘berm estﬁbl:.sned the Report
. grade. The Board of Eangihders For Rivers and Horbérs rccommen-
ded that, since the entire resérvoir. plan might ndt be effeetive
for some time, an ndditionil f‘reeﬁoard of 2 feet s‘muld be pro-
vided for-earth dlkese " © o L.

o As n result of th» reV1slon of tho maximum d051gn
flood following the Septewber. 1938 fleod: pxperiencz, higher dike
grades were set. up based on the new desigun: flood modified by
20 reservoirs. Subsequently it was dpeided “that maximum flood
protection could better be provided by additional reservoirs
~than by higher dikes. - Additional feservoirs combined with the -
coriginal 20 or equivalent, would afford stage réduction to the
- gare safe point that. was established origimnlly. Therefore the
originnl. design groade has becen retained and-is condistent with
the grades to which other looal protection works”in:the system
have been constructed uvnder previous contract.

The following trble lists the adopted grades for the
top of the dike abt indicated stations. Grades arse straight
lines betwesn the stntions shown. For comparison, the taoble
lists the discharges and stagss for the design flood modified -~
by rescrvoirs and for the maximum flood of recgord in iMsarch 1936.

Ive-1



TABLE HOu 1

" pESTeN grapps

Location. " :'f;ff] .“;;:j”' Upéer Endli*f‘ J',; Lower Tnd
rDes:.gn gra.de for ear‘th chke, feet M. oLe 75.2 o o 14.-5 :
| March 1936 flood peak, qaf.s.j Ff}f,:% [' 253,000 '33'i55;r _'253,000
March 1936 flood stage féet M.S.L.,tf\ ?1 72.h.approx1mately
Modified des:sgn floo.(_i_”peak c.f«s. »l . 218 000 _ : ': 218 000
.]hod:.fled design, flood sta.ge feet M.S L. | 70.1 ) a | 69.5

T,
| . .

"C.: PUMPING STATION, = 1. Hzﬂrologz (Sesiﬁppendlx I
for the hydrology report)e.

N

B 2. Discharge. co:ndu:d;g Since ‘.:he dlscharge conduit
'-w:Lll convey ‘the total combined flow at all river steges, the

- seléction 6f si'zé. wes based largely upon the dischérge require-

{men'&s"of granty :E'low at Iow river: stages. W:.th g design tobtal
. “dischargs of 86 cefsss ot o Connecticut River stage of Els 478
ey shown' on_Plate No. T Envislope Cur vos =-Tofal’ Discharge, Fu-

j.ture Development, & Lﬁ—;nch d:u.ameter oondu:.'b m.ll ‘earry the flow

et a veloc:.'by of 8. 9 fopise aid a slope of energy gradient of
" 04007G Dry-wenther flow of 1.6 c.f.s». mll ‘e carrled at. o
velocity of 243 fepese

. & Collector i e The wmain collector drain to the
\suct:l.dn well of the - pumping gbation’ wll be 27-inch disameter
ooend ig designad to-6nrty 21 ¢efese with the Connecticut River

- ot bop of dz.ke._ The Velocz.'by wﬂ 11 'be 5;1 f.pos- vr.Lth a slope
- '_"'of 0 OOL{:E. L

o T
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NOTES
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of numerical soil closses, see Sheef No, 7- “Subsurface
Explorations”
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COMPACTION CHARACTERISTICS

SITE _SPRINGDALE DIKE
HOLE NO.___
DEPTH
SAMPLE NO._
FGUToAl ConphviLan Cve]
#tyiapuretous sand Rad Aol
5
-
o
°
L.
o
o
S5 w1 Py
° " =
5126 O
a - «
: o
§12)+ )
2 >
& E
@ X B
12 3 2
s o
120 A
g . :
o A |
"118
F r .1}- T
116 Sidd LT raNEysneRcangtrlar s, 1
3 ¥ f ic 1_": ] bt ‘? i
: 3 EEC
ll,_’_ . H T
112 :
9 10 11 12 13 iy 15 16
WATER CONTENT - PER CENT
Class __As shomm
MATERIAL SCREENED No. Blows/Layer 6
ouT Area of Tamper,sq.in, _3:3
Minimum Size,mm. " Weight of Tamper, Ibs. 222

Per Cent by weight il Fail of Tamper, in.
. S+LeNo. SD=C1

D. P' R. HL 4 ) U S GOFERNMRKT FRINTING OFSICE 1 IBIR20- 140027 ) P LATE : N o. 3 5



t CORPS OF ENGINEERS, U.S.ARMY

WAR DEPARTMENT
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